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EPIDEillC CEREDroSPINAL MENINGITIS 
A SoiHlAN 
INTRODUCTORY 

The broad term “roermigitis’ mditate^ an mflammation of the men 
injjes the causes of which arc main 

The causes may be dnidcd into the bacterial 4Dd non bacterial The 
bacterial infcctne group produces a siippuratne infl imniation and 
includes the follow lug group of bacteria the meningococcus, influenza 
bacillus, tubcrck bacillus Streptoi occus pyogenes, Streptococcus mucosus 
capsulatus pneumococcus and staphalococcus ksa commonh the tvphoid 
bicillu* colon bacillus the bacillus of bubonic plague, of glanders the 
Bicillus piocaaueus, the gonococcus and Micrococcus tetragenus In 
this group m la properh bo iiicludcHl poliomyelitis and its Tnnous subdivi 
810113 and 8\pliilitic meningitis 

The non bictenal division of meningitis includes a small group named 
iscptic inmiiigitis ind a lar^ir group called meuiueismus 

Aseptic meningitis is a suppurative meningitis not directly incited by 
nh\ bacti na but rather produced by a suppuratnc inflammation of tissues 
contiguous to the meninges this most often refers to inflammation of the 
bull and its various smuscs for example complicating frontal sinusitis 
111 seiere raiddlc-car infection and infections of the caaemoiis and other 
skull sinu es 

The {.roup cli< ed as mcnmgismus is of icri o 


mmon occurrence 
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EPIDEMIC CEBEBROSPIN VL MENINGITIS 
A SuPiiuif 
INTRODUCTORY 

The broad term ‘'menmgitia’ indiuitcs an inflammation of the men 
iiij.es the eiu«f*s of which are mine 

The cauaca maj be divided into the bacterial and nonbicterial The 
bacterial iiifective group produces a suppurative inflammation, and 
inchiclca the following group of bacteria the m^'ningococcus, influenza 
bacillus tubercle bacillus, Streptococcus pyogenes Streptococcus mucoaua 
capsuUtua, pneumococcus, and staphylococcus less commonlj the typhoid 
bacillus colon b^Clllu8 the bacillus of bubonic plague of glanders the 
B\ci11u 3 p-\o(rNant*us, the gonococcus and hlicrococcus Ictragenus In 
this group nn> pmperh bt included poliomyelitis and its \arious subdivi 
sions and 8>philitic meningitis 

The non batten il division of meningitis includes a small group named 
ibcptic iiieiiiii^itis and a largir group calkd niuungismus ’ 

Aseptic meningitis is *1 suppurative meningitis not directly incited by 
anv bictena, but rather produced by a suppurative inflammation of tissues 
cuiitiguous to the meninges , this most often refers to inflammation of the 
skull and its vinous sinu«es, for ixample, complicating frontal sinusitis, 
in «c\ere middle-car infection and infections of the cavernous and other 
skull sinuses 

Tin. tnnip cli cd as menmgismns is of verv conmioii occurrenci 

3 



4 EPIDEAIIC CEREBROSPIKAL MENINGITIS 

llemngismus is an inflammation of the meninges occurring during the 
course of general septicemic infections, resulting principally from the 
general toxemia arhicli complicates and is part of the disease It la ihost 
often seen in bronchopneumonia m young children, particularly in the 
form with extensive apical consolidation, and quite often in typhoid fever 
during the second and third weeks The condition is essentially a toxic 
irritation of the meninges No gross macroscopic changes can be found m 
the meninges postmortem, though some changes have been found in the 
membranes ba careful microscopic examination Vascular meningeal 
congestion and round cell infiltration are the outstanding microscopic 
foaturts of this condition 

To summarize, meningitis is an inflammation of the meninges, which 
may be of infcctne origin, produced by am of tbe knoivn pathogenic 
bacteria, or toxic irritative in origin, occurring during the eour«e3 of 
general bacterial infection, or complicating severe toxemia from any other 
cause 

The classification of meningitis mav be further simplified bv dividing 
tbe condition into primary and secondary meningitis 

Primary inflammation of the meninges may bo produced by anv of the 
following bacteria the meningococcus, influenza bacillus, tubercle bacillus, 
and streptococcus mucosus capsulatus 

Primary meningitis caused by the tubercle bacillus very occasionally 
occurs, but infection undouUedlv is almost alvvav s secondary We mav, 
therefore, eliminate this germ from the classification 

Similarlv primary influenzal meningitis and streptococcus mucosus 
capsulatus meningitis while occasionally seen, are practically unknown 
m epidemic form These mav also, therefore, be eliminated from im 
portant consideration in this group 

Meningococcic or, as it is gcnerallv stvled, epidemic meningitis, is tbe 
most important form of primarv meningitis It is the form which has 
caused large and repeated epidemics, and is most important from a thera 
peutic standpoint on account of its frequency and the high rate of mortality 
when not treated bv specific nieisures 

Under tbe secondary form of meningitis may be grouped the other 
pyogenic forms of meningitis and tneuingismus They all occur as a com 
plication secondary to some other infection, thus streptococcic meningitis, 
as a rule, is secondary to streptococcic middle ear infection , staphylococcic 
meningitis occurs secondary to general staphylococcic bacteriemia follow 
mg some local staphylococcic infection either of the bones or infection of 
the soft parts Meningismus, as has been explained, occurs secondary to 
some general systemic infection, usually one of the group of acute infec- 
tious diseases 

In encountering a case with svmptoms of meningitis, therefore, the 
first and most important consideration is to determine with which form 
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of luomiigiUs one la dciUug, and if bacb-nal whether it la due to the 
meningococcua or whether it is the secondary type of meningitis caused 
by some of the other bacteni cited 

The general clinical 83mptoJn3 of all forms of meningitis are similar 
A careful studj of the history and on>>et of the disease the grouping of 
symptoms, the diagnosis of some other primarj infection as typhoid, 
pneumonia, middle-ear infection or some other local infection, are 
undoubtedly of considerable importance in determining the type of men 
mgitis from which the patient is suffering 

There is only one waj to prore, however, whether a case of meningitis 
is infective or toxic in origin and to establish definitely the bacteriological 
type of the infection An examination of the cerebrospinal fluid will as 
a rule, clear up the diagnosis It will furthermore matenallv aid the more 
accurate diagnosis of infantile parilvsis and syphilitic meningitis and will 
help to establish the diagnosis of toxic meningitis (meningismus) 

During the course of an acute infectious disease like pneumonia it is 
sometimes very difficult, by clmical methods alone, to prove dehnitclv 
whether complicating aj-mptonis of meningitis are toxic and due to the 
onginsl infection or wbetlicr the symptoms of meningitis are due to a 
coincident attach of pneumococcic, meningococcie or other bacterial form 
of meningitis Lumbar puncture with examination of the cerebrospinal 
fluid will readily differentiate the pathological condition 

It may bo well in these pages to outline tlio laboratory findings in the 
cerebrospinal fluid in the various forms of meningitis since upon this 
important step depends the application of the activo curative, remedial 
measures 

TECHNIC OF EXAMINING CEREBROSPINAL FLUID 

In examining the cerebrospinal fluid the following important data 
should be carefully noted the pressure of the fluid as it flows from the 
needle, its color and turhiditv, the presence of fibrin in the fluid the 
cytologj and bacteriology In certain instances it will be necesvarv to 
make special serological tests and to inoculate animals with the fluid 

Pressure of Cerebrospinal Fluid — Special instruments have been 
devised to determine the cerebrospinal fluid pressure, the principle in all 
being to measure the height to which the fluid will rise in a glass tube 
which is connectcil to the needle Some use bent tubes others straight 
tulws , some graduated others ungraduated The height proper is ascer 
tamed by moans of a tape measure The bore of the tubing used by all 
approximates 1 mm In terms of water pressure the normal cerebrospinal 
fluid prevaun, has been determined to be from GO mm to ISO mm In a 
sitting posture the pressure is much higher 

It IS unnecessary in most instances to take special measurements of 
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the ctnbroapjm] flrnt] prC'SHn? A nomul eerehmspjn'jl iiuid ilous from 
the needle \cr> a\era!rHis? nhout one drop e\(r\ three to fi\o 

''ecouds Li tilt \iirio?i9 forj»s of memagttis, tlepewiitig xtpon the aioQxitit 
of presawro and Indroetplnlns, tlit fluid floua from tlie nce<|lc \o.t} much 
inoTO forciWi, ier\ often tit a loiititivnna streim TJiu'’, at a gUnce, one 
cm reidih dtlermiiio ^htthor one is dtahng iMth n nonnal condiuon 
or Uith ceiert or modirite )i>drt>oepli«lM« 

Ihe prtssure of tin. ctrehro’»piiitl fluid in epidemic meningitis ’nries 
\cr} coiHicitnhh nt diihnut tiu.ii and at different of the disei«e 
h irti 111 tin tl!<i.i t If IS <ifi« n onli inmltritiU iiiere««fd, iieri^iiiy, not 
much o\or IW to ]<>(> mm I ite tt< the disei e «ifh the estahliehment of 
1 chrome 'mn Indnitiphiilus m ii'ies uhcrc there js free commnmcfttion 
lictwtcn tilt wnfrnhs jnd siilunelittofd apioe, the pressiirt is often ten 
^rtit nmmng up from <><*0 to MK> mm 

C treftd oh <ri ftioii of rtiititt ttrthro'pmnl flnul pressure at different 
huiih ir puiK tuu s dm 111 * ^rt itnn «f of a c w of t pidemic mpimigitis often 
elves an import in? <l«e «9 to the pw)gre«s of the disease and the tre-itracnt 
tint should k vmploxed 

Color of Cerebrospinal Fluid — V nornnl errchrospiiul fluid is clear 
and colorless Tnkrtiilons momiigitis ctccpt m yoro instances, the 
larmus forms of eiphdifit and pmsvphilitic mcniuptis, peJiomiehtis, 
and pohotiutphilitis said n ch ir llmd tontiming fine flocculi I pidcmic 
zRcmniritni and tin other siippiiritcK forms of meningitis ^icld a tnrlud 
fluid, tilt d4e.n.t ot iiirhiditv usmlly dcpcuduig upon the dogrto of infec- 
tion 

Fibrm Content — iix imero topic fihrm formation enn ho TCiiliij 
defenmned in a imraiii fluid if, after renjoial, the fluid ho permitted to 
nniiin uudssturlKd for a ftv\ hours In most pafhologicil fluids a fibrin 
iiotnorh forms or einmps of fthrin eettie upon standing’ 

Chemical Examination of Cewbrospiaal Fluid — A iioinnl eirobro- 
spinal fluid coiitiiiiis len httle protein In nil inflammaforo’ oonditioiiS 
of the subirulmoul space and vcnfridca, n» n direct result of the iiiflani 
mation, thtre is iui imniw. in protiju conttnt in tlie cerchrospiiial fluid 

The eorebrnspiinil fluid mvv b« Jiicre»«icd in quantity and pressure 
by ciiises other rhnii jufeitions (J} ui tuiuui of the hmm, (3) m cnrdiflc 
and kidiie\ meoinpoteiu.’j With general oHaairci , (3) m the mcningiainiis 
form of irritation from any of tlw causes rvfcrrcd to, (4) m gtncral 
convulsions m cliildrcn from causes other than disease of the central 
nervous system (5) in temporal^? hydrocephalus from severe hctdacho 
and oecisionallj following the uie of dmgs In these conditions, nil of 
which may ho accompanied by sviuptoms of Ivcadnchc, voiniting, vertigo, 
and other symptoms suggestive of meningitis and Bonictnncs indicating a 
himhar puncture, tlio cerebrospinal flnid exammation for its clicmieal 
content wiU readily differentiate between the increiU’e of tho cvrebrospinal 
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fluid of non infective origin and the true infective, inflammatorj men 
ingitis 

All of the tests described are concerned with the precipitation of 
protein bv chemicals A simple test is the layering of pure nitric acid 
over the ccrebrospiinl fluid, the appearinee of a cloud at the junction 
indicating a positive reaction A similar one consists of the addition of a 
few drops of 5 per cent acetic acid to a few cubic centimeters of fluid, 
likewise causing the appearance of a white precipitate when positive 
A somewhat more delicate teat is the Nonne test This is divided 
into two phases, the first being obtained nddmg saturated ammonium 
sulphate solution to cerebrospinal fluid in equal parts This precipitates 
the globulin After three minutes an estimate should he made of the 
degree of reaction All fluids including the normal yield a cloud in 
this pln^e In the second phase the mixture is filtered, and to the filtrate 
IS idded one drop of dilute acetic acid and the solution is boiled The 
appearance of a cloud is believed to he due to a cram albuinm of inflain 
maton origin and is cousidfrcd a positive reaction 

Another test of equal delicacy is Noguchi’s globulin test This is 
performed bj mixing one part of cerebrospinal fluid with five parts of 
10 per centbutjrioncid in phvsiological salt solution boiling then quicklv 
adding one part of a normal solution of NaOII and boiling a^^ain for a few 
seconds A normal fluid produces a slight white diffuse cloud that does 
not precipitate An exudate from mflammatorv meningitis produces a 
heavy white cloud that precipitates in the form of larj,!. flocculi Noguchi 
ad\ 18 C 8 that a fluid should be allowed to stand from at least one half to 
one hour before readings are made 

Another tost, which in the writer’s experience has not been of as great 
help as the others described bv Braun and Huslop consists of the addition 
of 1 cc. of cerebrospinal fluid to n/300 IICl and slowly shaking If 
tloudiiip docs not occur after 5 cc have been added the reaction is con 
sidorcd negative feomctimes a positive reaction does not occur for one- 
half hour 

The gold clilorid test and other tests all of which are concerned with 
the chemical precipitation of the albumins and globulin have been used 
The vorv simple ncctic acid and the nitric acid tests are almost of as great 
significincc as the more cumphcvtcd tests rccoinraeuded 

Anotber chemical means recommended for difTcrcntiating between 
inflvinmatoiv fluids normal fluids and transudates is the reduction of 
Fclihngs solution by the cerebrospinal fluid V normal fluid reduces 
Fclilings solution after the addition of a few cubic centimeters of fluid 
ifost observers believe that purnlent fluids and fluids of tuberculous 
meningitis do not reduce Febling*s solution It is true that gross reduc- 
tion does not as rcadilv occair in purnlent fluids and fluids of tuberculous 
meningitis as m normal fluids, Imt upou adding a sufficiently large 
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llie cerebrospinal fluid pressure V normnl ccrcbrospiml fluid flows from 
tbe needle \crj slowh, avenging llmiit one drop c\cr% three to fi\o 
seconds In the various fonns of meningitis., depending upon the amount 
of pressure and Indrocephalus, the fluid flows from the needle verj much 
more forcibh, \erj often m a continuous stream Tims, at a glance, one 
can rtadilj determine whether one is dealing with a normal condition 
or with se\crc or moderate hjdroccplialus 

The pressure of the cerchrospuial fluid in epidemic meningitis vanes 
\ery considcrahh in different cises and at different stages of the disease 
F irR in the ih«caai it is oftui oiih moderatch iiitreascd, a%crif.in,, not 
much over 150 to 300 min I ate in the disease with the cstahlislim<nt of 
a chronic aeicre hydrocephalus in <.a<u^3 where there is free communication 
hetweeii tlu \tutr 1 tk 3 ind auharnchitoid spice, the pressure is often ^cry 
great running up from GOO to 800 mm 

Careful ohsen ition of relitnc cerchrospuial fluid pressure at different 
lumbar punctuns dmnif. frt itmciit of i ci«c of ppulcniic meningitis often 
gives an important clue as to the progress of the disease and the treatment 
that should be omplov ed 

Color of Cerebrospinal Fluid — V normal cerebrospinal fluid is clear 
and colorless Tuberculous meningitis, except m rare instances, the 
various forms of svpbilitic and parasvphilitic meningitis, pohomvclitis, 
and poliocnceph ilitis v icld a clear fluid cont iiuing flue flocculi Epidemic 
meningitis and the other suppurative forms of meningitis vield a turbid 
fluid, the degree of turbiditv usually depending upon the degree of infec 
tion 

Fibrin Content — The micro copic fibrin formation can bo rcadilv 
determined in a normal fluid if, after removal, the fluid bo permitted to 
remain undisturbed for a few hours In most pathological fluids a fibrin 
network forms or chimps of fibrin settle upon standing 

Chemical Exammation of Cerebrospinal Fluid — V normal cerebro- 
spinal fluid contains very little protein In all inflimmatory conditions 
of the subarachnoid space and ventricles, as a direct result of the iiillam 
mition, there is an increase in protein coutcut in the certhrospinal fluid 

The cerchrospuial fluid may be increased m quantity and pressure 
bv causes other than infections (1 ) m tuinoi of the hrain , (2) m c irdiao 
and kidney incompetency with general anasarca, (3) in the meningismus 
form of irritation from auy of the causes referred to, (4) m general 
eonvailsions lu children from causes other thm disease of tbe central 
nervous system, (5) in feinporatj hydrocephalus from severe headache 
and occasionally following the ii'mj of dnigs In these conditions, all of 
vvhich may bo accompanied by svmptoms of headaebe, vomiting, vertigo, 
and other symptoms sugf,cstive of meningitis and sometimis indicating a 
lumbar puncture, the ci rebrospinal fluid examination for its chemical 
content will readily differentiate between the increase of the cerebrospinal 
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fluid of non infective origin and the true infective, inflimraatorj men 
ingitis 

All of the teats described are conoexned 'nth the precipitation of 
protein by chemicals A simple test is the layering of pure nitric acid 
O'er the cerebrospinal fluid the appearance of a cloud at the junction 
indicating a positi'C reaction A similar one consists of the addition of a 
few drops of 5 per cent acetic acid to a few cubic centimeters of fluid, 
likewise causing the appearance of a white precipitate ivhen positive 

A some'vhat more dehcatr test is the Nonne test This is di'ided 
into two phases the first being obtained by addin^, saturated ammonium 
sulphate solution to cerebrospinal fluid in equal parts This precipitates 
the globulin After three mimiles an estimate should be mide of the 
degree of reaction All fluids including the normal, 'leld a cloud in 
this phase In the second phase the mixture u filtered and to the filtrate 
la added one drop of dilute acetic oud and the solution is boiled The 
appearance of a cloud is believed to be due to a s< rum albumin of inflam 
matorv origin and is considered a positive reaction 

Another test of equal delicacy is Noguchi’s globulin test This is 
performed by mixing one part of cerebrospinal fluid with five parts of 
10 per cent but' no icid in ph'siolo^ical salt solution, boiling then quiiA.lv 
adding one part of a normal solution of NaOlI and boiling again for a fe'v 
econds A normal fluid produces a slight white difiu»e cloud thit does 
not precipitate An exudate from inflammator' meningitis produces a 
lieavj 'vhite cloud that precipitates in tbc form of large flociuli Noguchi 
advises that a fluid should be allowed to etnnd from at least one half to 
one hour before readings are made 

Another teat, which in the writer’s experience has not been of as great 
help as the others described by Braun and Husler consists of the addition 
of 1 cc of cerebrospinal fluid to n/300 HCl and slowly shaking If 
cliudiiij, docs not occur alter 5 cc have been added the reaction is con 
sidcred negative Sometimes a positive reaction does not occur for one 
half hour 

The gold chlorid test and other tests all of which are concerned with 
the chemical precipitation of the albumins and globulin have b(»en used 
The verv simple acetic acid and the nitnc acid teats arc almost of as great 
significance as the more complicated testa recommended 

Another chemical means recommended for diffeTentiating between 
inSammitorv fluids normal fluids and transudates is the reduction of 
Fehhng’s solution bv the cerebrospinal fluid A nornul fluid reduces 
Fehhng’s solution after the addition of a lew cubic centimeters of fluid 
^lost observers believe that purulent fluids and fluids of tuberculous 
meningitis do not reduce Fehimg’s solution It is true that gross reduc- 
tion docs not as readily occur in pnmleut fluids ind fluids of tuberculous 
meningitis as m normal fluids, but upon adding a sufficiently large 
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quantity of fluid in 'iiiv inflammatory condition and boiling -witli rehhng-s 
solution a reduction sediment cm, in many instances, be determined if the 
fluid bo allowed to settle for a few hours before examination In the 
writer’s experience this test is of little, if an\, significance 

To recapitulate It must be borne in mind that the chemical oxamina 
tion of the cerebrospinal fluid for reduction of Fclilings solution and the 
presence of protein content are not of definite diagnostic significance, 
being of value only in differentiating grossly normal fluids and transudates 
from the fluids in inflammatory meningitis, whatever the cause 

Bacteriology — This is the most important examination of tho cerebro- 
spinal fluid and one that can easily be employed in the office of the 
general practitioner The technic is as follows rinids should be centri 
fuged for several minutes until a moderate amount of sediment is collected 
The supernatant fluid should be poured off and used for the chemical tests 
A little of tho sediment is smeared on a glass slide and stained with 
Gram’s stain If influenza meningitis be present the sediment slioiild 
be stained with tuchsin, ns sometimes the influenza bacilli may be missed 
with simple Gram stain If bacterial, suppurative meningitis be present 
the causatuo bacteria cm be readily demonstrated in moderate or large 
numbers m most instances If tuberculous meningitis bo suspected the 
fluid should bo centrifuged for a longer period, from ono-lialf to one hour, 
and the greater part of tlie sediment should bt smeared o\or a cover slip 
and allowed to drv A part of the fibrin network should l)C fished out and 
streaked over tho same slide as tho sediment After ilrving tho cover slip 
or slide should be stiincd with the regular Zichl tubcrclo stain, tubercle 
bacilli, in the groat majority of instances, will bo found, though few in 
number, after a patient search 

In the usual pvogcnic meningitis, after a loopful of sediment is taken 
from the smear several loopfuls should be streaked on suitable culture 
media, the most favorable media being that containing tho usual nutrient 
agar mixed with iy_ per cent gliicos>. and the volume ascitic fluid or 
sterile animal scrum After incubation for eighteen to twenty four hours 
at 37° C a growth usually appears, though sometimes in influenzal men 
ingitis the growth is delayed for three to four days Gram’s stain of this 
growth and the morphological appearance of the growth will usually 
enable positive diagnosis at this time Further cultural identification 
of the growth must, of course, be made when necessary In meningococcus 
meningitis the findings arc usually typical The Gram negative biscuit 
shaped diplococci, extracellular and intracellular, the irregular staining 
of the COCCI, their frequent clumping, tho tvpical appearance of tho 
colonics, the tendency to rapid autolysis of the germ m culture media 
and m salt solution permit of diagnosis within a very short time 

Cytology — Careful cylological examination of tho cerebrospinal fluid 
will j icld considerable information of great diagnostic importance The 
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method consists m determining the total number of cells in the ccrtbro 
spinal fluid and m differentiating the tvpe of cells The simplest method 
employed is that in which the cerehrospinal fluid after its remo\al is 
centrifuged and the sediment poured on a slide as for the bictenological 
examination after staining, the number and tj-pe of cells as thej appear in 
fho smear are determined A normal fluid shows an occasional endothelnl 
cell or l}Tnplioc%'tes m the field In all forma of inflammatory meningitis 
the cells are considerahlj increased in number The tvpe of cells depends 
upon the character of the inflammation In purulent inflammation due 
to the usual pyogenic bacteria such as meningococcus, streptococcus, 
pneumococcus and the others the bacteni are almost wholh pus cells 
pohmorphonuclears In tuberculous meningitis syphilitic and parasvph 
ilitic meningitis poliomyelitis, and polioencephalitis the cells are usually 
hmphocjtes 

Horc accurate methods for determining the number of cells have been 
devised and used The pnnuple in these methods is the actual counting 
of the cells on a blood-counting slide Some workers centrifuge the fluid 
and study the sediment on a blood-counting slide while others recommend 
the U 80 of a staining fluid which should be mixed with the cerebrospinal 
fluid immediately after removal and then the cells counted m the regular 
counting chamber as lor a blood examination The staining solution 
commonly used consists of the following 

Methyl Molet 1 

Glacial acetic acid 3 0 

Di tilled water to make 50 0 

This solution is drawn up into an ordinary white-blood-counting pipet to 
the 5 mark and the cerebrospinal fliiid drawn iip into the diluting chamber 
as for a regular blood count Either a regular blood-counting chamber 
ma% be employed or special chambers which have been deaised 

A normal cerebrospinal fluid contains on an average of seven to ten 
cells per cubic millimeter In inflammatory meningitis the cells as 
mentioned are considerably increased up to several hundred cells per 
cubic millimeter 

The aboie-descrihed examinations constitute the usual studies of the 
cerebrospinal fluid In suspected tuberculous meningitis even where the 
bacilli bale been found in the cerebrospinal fluid a few cubic centimeters 
should be injected into a guinea pig If positive the guinea pig will 
usualh develop miliary tuberculosis m four to 8ii weeks 

Serological studies of the cerebiospuial fluid are only of academic 
interest hut are not of immediate practical application 

In the premonmgitic stage before the full establishment of the symp- 
toms of meningitis the cerebrospinal fluid is increased in quantity, clear, 
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sometimes siiowuig n she^lit incrtvise iti filinn and fi faint incmsc in 
the total protein eoutent ns demonstrated \n the chemical tests previously 
described Cvtologa shows eifhcT no incrta«e or a inodernte increase m 
ccUs> the latter moat often hemg hniphocvtcs ''ometmies these cells are 
equalh divuUd between hmpboevtea and poIvTnorpliomtelcar ceHs, at 
other tunes polvinoiphomiclear cells predomninte \s a nile, however, 
carlv in the po ineniiijjitic stage, lympliocvtes are miw miincroiis As 
this stagi n»re,t3 into thi true stige of iiieiungitis polymorphonuclear 
cells arc in excess and m the tnie sHs^e of memnpitis polymorphonuclear 
cells prncticalh cxihult all other tv pcs of cells 

The atainrd «tdiiJieiit of the fluid m the premcningific stage shows 
most often no huferii or iiiav exhibit a ftw fn.c Gram negative dipWocci 
The«e are ovideme and art part of the geiioril bictcntmm rather than 
an indication of tin localization of the otiiiusm m the mciuiiges I ate 
in this sti.e of tlie dioiaoe the are more ntiroerous and free, 

and then iiiduate the \ngmainp of the loealizatiou of the Jneningoeocci in 
the im mn^ts Culture varlv in tins stagi when fiie orgiinisins arc few js 
na a rule nopifue Lnti ui this stage tt la nauallv positive, shownig after 
eighteen to twmtv four hours incubation the usual cbarnclenatio growth 
of mennigoooci us 

In th( fidh d<\< loped ease of meningitis the ecrtbrospmal fluid 
iisuailv shows tlie fldhiwmj. ilnasical findings a turbid fluid from elighth 
opdcovint to thick viscid phistic pits iistiiilv under higii pressure nnd 
iiiarkidlv nun i id m quamitv at times 100 c.c or more fluid inaj be 
cisih rciuovtd I ibrin and protein content is very markedly increased 
\ studv of the sidinicnt diinonstr ites n verv pronounced incixii'ie in cdlu 
lareluniiit^ prulnalh all of the e« 11s being polvmorphoiiiichar* Tlu 
stained smear usunilv exhibits carving nuinl'crs of Gram negative dip- 
loeoccj, both cxtmcelhihr am) intracellular In soTcro cases, before serum 
tre itmout or 111 c isea w huh are iiol reapondiiig to scrum treatment, most 
of the bicfina are extracellular With favorable respon^o to serum 
treatment or iii n«i8 tint are doing well without serum treatment, tiie 
bacteria are fewer in number most being intracellular With favoniblo 
response there is often a tendrnev for the organisms to clump The 
bacteria ordinarily stain verv irrt^larlv in aniear, sonio taking a deep 
stain otheis being men shadows There la often a ttndency for the 
bflctena to dimmish rnptdlv m iramlxrs after the disease has lasted onlv 
n short time, even if there Iw no impruvement m the clinical condition 
or if the disease bt- aggravated In this instance, however, tho bnetena, 
though few, are almost altogether extracellular 

In the chronic form of incningUia tlic cerebrospinal fluid findings vary, 
depending upon the type of infection In the severe form of the disease 
the findings are exactly the same as in the usual acute form of epidemic 
meningitis except that the pus cdls are Jtss numerous and lymphocytes 
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abound in larger proportion The longer the case lasts the greater the 
tendency for the percentage of lymphoigrtea to increase and the percentage 
of polymorphonuclear cells to diminish If serum treitment be instituted 
m these cases, even if there be no improvement, there is generally a 
prompt change in the cjtological picture Polymorplionuclear cells 
promptlj increase, and ma\ entirely replace the lymphocytes In the 
mild form of the disease the fluid is usually only slightly opalescent 
and very markedly increased in quantity fibrin and protein content is 
moderately increased , the number of cells is moderately augmented, the 
lymphocytes being equally duided arith the polymorphonuclear leukocytes , 
the bacteria, often clumped and intracellular, are usualK very few verv 
often a few also being extracellular If serum treatment be introduced 
and if there be response, the cells, mostly polvmorphnnuclcars increase 
considerably in number M ith tins tho few evtraccllul ir bacteria become 
intracellular, and with further treatmeut the bacteria totally disippear 


TREATMENT OP EPIDEMIC MENINGITIS 

The present recognized treatment of meningitis is one of the great 
acientifio Bchieiements of the twentieth century It was brought \bout b\ 
a very careful study of a number jt important factors the bactoriologv 
of the meningococcus the recognition ol the pathological sequence of the 
meningococcus infection and the recognition of the fact that the nicniii 
gocoocus infection is first a violent bacterial infection, which begins as a 
severe, general meningoeoccio bieteriemia that only later is followed by 
an infection of tho cerebrospinal meninges 

It was learned that sometimes a patient dies from the severe generd 
bactcriemia even before the infection localizes in the meninges With 
localization in the meninges tho diseaoe, to a very great extent becomes 
a local one the general sepsis, ns a rule, abating or dving out 

The treatment after meningitis sets lu resolves itself as in other local 
infections into combating and destroying the infectious agent and reliev 
ing the immediate urgent symptoms resulting from the local multiphcition 
of tho infectious agent The treatment thus consists of specific serum 
therapy for the infection and the removal of the exudate caused by the 
infection In all inflammations of the menmges this is most important 
on account of the hydrocephalic svmptoms resulting from the confinement 
of the exudate m the meninges which are hounded on one side by the 
bony skull and on the other side by the softer brain tissues As the fluid 
collects m larger quantities pressure i8 thus exerted on the important 
centers within the brain 

The first advance in this field of study was the preparation of a specific 
immune serum This was done almost coincidentally by Flexner in this 
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sometimes shelving a slight increase in fibrin and i faint increase in 
the total protein content as demonstrated by the chemical tests previously 
described Cjtologj shows either no increase or a modcritc increase in 
cells, the latter most often being lymphocytes Sometimes these cdls are 
equalh diiidtd botMcen lymphocytes and pohmorplionuch ar colls, at 
other times polimorphonuelear cells prcdominale As a rule, however, 
early in the prcincmngitic sti^e, Ivmphocites are more numerous As 
this stage merges info the true stage of meningitis polymorphonuclear 
cells are in excess, and in the true stage of meningitis polymorphonuclear 
cells praeticalh exclude all other tapes of cells 

The stained sediment of the fluid in the prcraeningitic stage shows 
most often no bictena or may exhibit a few free Gram negative diplococci 
The«e are evidence, and are part of the general bactcnemia rather than 
an indication of the localization of the organism in the meninges Laic 
in this stage of the disease the organisms are more numerous and free, 
and then indicate the beginning of the localization of the meningococci m 
the meninges Culture early in this stage when the organisms arc few la, 
as a rule, negative Late in this stage it is usually positive, showing after 
eighteen to twentv four hours incubation the usual characteristic growth 
of meningococcus 

In the fullv developed case of raemiigitis the cerebrospinal fluid 
usually shows the following classical findings a turbid fluid from slightly 
opalescent to thiek v iscid plastic pus visually under high pressure and 
markedly increaxed in quantity, at times 100 cc or more fluid may bo 
easily removed Fibrin and protein content is very markedly increased 
A study of the sediment demonstrates a verv pronounced increase in cellu 
lar elements practicallv all of the cells being polymorphonuelcirs The 
stdined smear usually exhibits varying numbers of Gram negative dip 
lococci, both extracellular and intracellular In severe cases, before serum 
treatment or in cases which are not responding to serum treatment, most 
of the hieteria are extracellular With favorable response to serum 
treatment, or in cises that are doing well without serum treatment, the 
bacteria are fewer in number, most being intracellular With favorable 
response there is often a tendency for the organisms to clump The 
bacteria ordinarily stain very irregularly in smear, some taking a deep 
stain, others being mere shadows There la often a tendency for the 
bacteria to dimmish rapidly in numbers after the disease has lasted only 
A short time even if there be no improycment in the clinical condition 
01 if the disease be aggravated In this instance, however, the bacteria, 
though few, are almost altogether extracellular 

In the chronic form of meningitis the cerebrospinal fluid findings vary, 
depending upon the type of infection In. the severe form of the disease 
the findings are exactly the same as m the usual acute form of epidemic 
meningitis except that the pus cdls are less numerous and lymphocytes 
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injected by lumbar puncture directly into tbe cerebrospinal subaraebnoid 
space, -whore it is brought into close amtact -with the infected area 

It has not been proved whether or not aenim injected by lumbar 
puncture into the subarachnoid space readies the infected ventricles 
Clinical observation certainly points to the early diffusion of such serum 
throughout the subarachnoid apace into the ventricles How otherwise 
evplain the prompt clinical subsidence of symptoms the declining of 
pressure phenomena, and prompt cleannj, up of the ccrebrospinil fluid 
following the successful treatment with the antimeningitis serum* The 
little e-cpenmcntal work that has been done on this subject howeser does 
not corroborate this -view Graves m 1012 in n senes of observations 
on dogs failed to demonstrate diffusion to the ventricles Staining fluid 
injected by lumbar puncture could not be demonstnted m the ventricles 
after death likewise some staining fliuid was added to the immune 
antimcninjjitis s^rum and injected thirapeuticallv m a few cases The 
staining material of course was innocnvms One patient died of the disease 
and postmortem failed to demonstrate tlie st uning material m the lining 
of the ventricles 

The last step in the elaboration of a specifi**, scientific treatment for this 
disease was the establishment of safe and correct methods of edministcnn^ 
the antiincningitis serum After learning that the antimeningitia serum 
acted locally by bathing the infected parts it was of i ourse thought desir 
able to inject ns much of the specific serum os could be done saftlv It 
was at first thought that after lumbar puncture was porformed and 
cerebrospinal fluid removed m any quantity a serum equal in quantity 
to the cerebrospinal fluid removed could be s ifcly injected On this basis 
the dose of the antimeningitis serum was au arbitrary quantitative one, 
depending upon the quantity of the c< rebrospmal fluid removed b( heving 
that at least an equal quantity of fluid could be aafely injected This 
method m general was followed bv f4irly good results The writer, how 
ever m a careful study of a great many cases notictd occasionally attacks 
of collapse respiratory embarrassment convulsions md even death fol 
lowing the injection of the antimeningitis aenim the dose being determined 
as already e-vplamed Believing that possible the arbitrary method of 
determining the do«e -was unsift he undertook more careful study and 
ultimately found as he liad at trst suspected, that the arbitrary quantita 
tive method of determining thi dose was not only unsafe but at tunes very 
dangerous and occasionally even resulted la death 

Observations on the certbrospmal fluid pressure wore first made 
Rcadin,^s at the begmuiug of puncture, during the removal of the cerebro' 
spinal fluid and during the injection of the antimcnmgitis scrum were 
made It was thought that if, after removal of the cerebrospinal fluid, 
the dose of serum vven guided hv the cerebrospinal fluid pressure so that 
when the cerebrospinal fluid pressure became equal to that at the beginning 
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coimtrj find Joolimanii, IvoRo and Wa«eninim abroid AH mrcatigatora 
ATorked pracUcnlI> aJong tbe 'inic and attempted to produce n scnira 
of inglt op^onu, bictcncjdal, and antitoTie propertjea 

Similar methods •were employed l»\ all first 'unallcr animals (the 
ribbif) wire ii«od, Inter largi r nnimals Artre inmnmired — the goat, «iheep, 
monkex (hx bletiior), and hittllj the horse The jiiothods tisod and 
gcncralh tioxr acceptid are aa follows injections of (Ii<«oUed mcnjngococci 
(so^allcd memngoeoecic extract) in incroaSHig quantities, followed by 
injection of Int culture in ineTcasing quantities 'Ibc object of tbe 
former is hi produce a semm of high antitoxic potenej and the latter to 
produce a lenmi of huh opsonie and bactericKhl properties Horses nro 
now gcncrallx ward Afttr two months a bor-e, as a rule, cm endure 
large do'ca of tins i iruUnt material After a pcrsotl of injection, nsuillj 
al»QUt four months, tin ^cnim of the hor«e is siifticicntlj potent to bo used 
ihcraptutK »H\ \n imhx of huh potenej has been cstabUshetl — a huh 
opsome index the abilitx to tausc phagocxfosis of tncriingoeocct in not less 
than 1 >«HH» «Ml»tmii uf tb, Mnim, the pri«<u«- of bicttricidal bodice 
and eoinpUmcnt tixition Iwdiea iho prcaciieo of antitoxic Indies and tho 
abilitx toprotn-t sinnlkr amm ils against fatal doses of culture 

lo rocipitulati. Tho apecihc infectious agent, the mtmngococcus, 
was found to l»e the cause of epidemic meningitis, next the mode of 
inftetion and tin. pathotogicd sequence were Icnmed, then an immmio 
ainim w is produeid which expirimentallj, at lcn«t, was proxetl bj biolog 
icil tests to be of high potcnei 

The hst and mo^r important step was to np;ly the senun j« human 
beings in treatmint of the di«caec At first it was u«ed like other sera 
and antitoxins ^nT^^ng diwis wcit mjeclcd snlicutancou^K and uitrn 
venousix \ iirMiu ami mdifTcront rcoiilts were obtained HtMier fir^t 
proved bi experimintnl tcs>t3 m tlic monkcj that the nntuncnnigitis scrum 
iijjccttd sulnluraHv ottered best results Tho sub'xequcnt climcal uso of 
the antnnumigitis vniiii in this wnv Iirlpod to t tahli^h dcfiiiitclv the 
antinicnmgitis scrum ns a reliable therapeutic agent of tremendous possi 
bihtics 

It has been found that imnmno '»era wbou injected into tho general 
circulation either bv subcutaneons Mijcction or intravenous injection aro 
eliminated into tho cenhroapmal fluid m aerv jnniutc quantities On the 
other band, the injection of immtinc «era into the subarachnoid a space is 
followed bj very rapid ehnuuation of the semm into the general eircula 
tion It has been explained that epidemic menijigitia once ftillj established 
is cs«entiallj a localized process, tho nwompanjmg general bictcnemin 
during this stage being much less important now *100 the mson for 
tho carlj failure with the antimeningitis serum when mjectexl sulicntane- 
ouslv and mfravenouslj In onler to attain good results m epidemic 
menmgitis with the specific untiRK’mngitia sonim the latter must bo 
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IS at tEc level of tEe crest of the ilium is fcelow the le\el of the conus 
This site, or the lumbosacral spree, is therefore, iisualh selected After 
a number of punctures on different dajs it maj he desirable to select 
another level Adh< &ions may form and shut off the subarachnoid space at 
the operated level, and there maj be danger of infection from the imtated 
and inflamed sEin over the puncture The nevt space above, the third 
lumbar space, should then be chosen and if necessary, even the second or 
first lumbar space may be selected Puncture at the latter two levels 
however, is attended bj greater danger of perforating the cord and conse- 
quently injuriDj, some of the important nerve tenters notiblv those of the 
bladder, rectum or roots of the lovier extremities This danger, however 
13 not so imminent since in epidemic meningitis the subarachnoid space 
IS markedly distended hj the cerebrospinal fluid with consequent stpara 
tion of the enclosed tissues Furthermore, at the lower level as a rule 
the postenor subarachnoid space i3*infjct so that the needle first taps the 
distended sac and there is less danger of perforating the cord 

Posture of the Patient — The patient <houid he well on Lis side over 
the edge of the bed A right hmded operator should have the patient on 
his left side aud vice lersa for a left banded operator This will allow the 
right hand to be freelv used The back should be well bowed The head 
should be bent as much as possible on the chest The legs should be flexed 
on the thighs and tho thighs on the abdomen 

Lumbar puncture should never be performed in the irect posture m 
cases of meningitis It is extremely dangerous and may he accompanied 
by collopso and even death 

Selection of Proper Needle — A large strong, and pliable needle with 
largo bore should be u ed \ good steel or, preferably iridophtinum 
needle 4 to 4^ inehes m length and iy_ to 2 mro. m diameter will give 
good results Most operators prefer a needle with a trochar, as this adds 
strength to the needle and enables one to clear the lumen of the needle 
should it bo plugged hj tissne or fibrin The edge of the needle should 
ho harp-cutting, o that it will readily penetrate the tissues but short 
beveled so that it will have the advantage of a blunt needle in pushing the 
nerve roots aside as thev are met Thi short bevel furthermore eliminates 
the dan^^r of peridural spilling of the cerebrospinal fluid when there is 
only partial entry of the edge into the spinal theca 

Method and Route of Puncture — Tlie least complicated and movt 
direct way is tlie median route A very satisfactory method is as follows 
Select tho proper level for the operation then place the thumb of the left 
hand firmlv m the intervertebral spate, pressing it well between the spines 
and holding it there as a guide for the needle which is directed at an angle 
of 4 ® or less upward and inward between the spines The needle sEould 
bo directed rather closer to the upper border of the lower spinal process, 
in this wav avoiding the tubercles wEidi project downward from the lower 
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of remo^al of cerebro^pinai flnid, it sbonld be coiisideml tbut a fnli dose 
of scrum Ind been atlmimstercd, ni tbis -na^ tbe prcBSure conditions in tho 
snbancbnoid space nonld be ntJtablisIied and the dangerous svmptoms 
eliminated It nas found aerj however, that these observations 

were lerj raisleiding and dangerous and nere absolutelj no entenoa as 
to the quantity of scrum that eoiiM bt sifelj injected 

Blood pressure studies Mere lliea begun The writer very soon came 
upon some vcr\ interesting data He found first that the injection of the 
ontunenin^Uis serum m quantity equivalent to the fluid removed did not 
mstiblish conditions lie]no\al of cerebrospinal fluid w is tisuillv 
actoinpimed b\ a moderate fall m blood pressure Quite often, however, 
no change in blood pressure followed, other tunes the blood pressure 
ro«c Iiijtction of Tntimeningitis serum, however, iimfonnJy in the great 
inajont% of cises produeed a fill in blood pressure The blood pressure 
dropped diid (.ontiiiucd to drop as larger quantities of fluid were injected 
Iht fill 111 Wood pre sure hhcwisc di pended \crj largely on die nfc and 
pnssure u ed in the injection of the semm There was absolutely no 
relationship W tween chitiges in blood pressure following the rcmoMl of 
cerebrospunl fluid ind the clnuges following the injection of the eemm 
If the injtitton ot the st.nijn were continued m spite of the warning fall 
in Wood pressun 8\ mptoms of respiratory embarrissment, ahoeV., conviil 
siong and otn diatii (.nsiied 

Aa >1 result of these lindiiigs the writer concluded (1) that the 
arbitrary quaiitititiii. method of determiniug the dose of the nntimcn 
ingitis aermn w is ui-ncuratt and dangerous, and (2) that the Wood 
pressure chaiigei. noted during the injection of the antuncniagitis scrum 
oflered a i aUtablc guide as to the quantity of Bcrum that could bo eafcly 
injected 

Classical SIluioo or Peihuwino LiMttvr Fonctuie ald Anxtivis 

lEllNO A^T^Alfc^l^OmS blRUM 

Anesthesia — G»iui il imsthtaia la <1 mp,troHs, and should not be cm 
plo'cd except where positively indicated in violent, delirious patients or 
in highly sensitive nervous patients Ixical aiu.sthe«n is worthless Tlie 
soiferest pam during himbir punctnie occurs when the spimil membranes 
are perforated A qmch puncture, akiUfuHy performed, is very often a 
mild operation 

Site of Operation — TJie site of operation should ho gtcnhzcd and 
draped off as for a major operation It is desirable to select a level for 
puncture ix;Iow tbe conus racduHflTis In this way danger of injuring the 
cord is tlimmated and there is Teas hkchbood of injuring the nerve roots 
The level of tbe conus vanes m different people In young children it is 
very often slightly lower tbm m adults The fourth himhir space, which 
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injepted at the first puncture Eater the diagnosis may b< corroborated by 
the examination of the ccri broapmal fluid 

Active subdural treatment should be kept up as long as aiiv active 
signs of the infection are present, either as indicated bj clinical signs or 
by the examination of the cerebrospinal fluid 

The hydrocephalus should be treated at the same time as the specific 
serum treatment is being adiuiiiistered 

The same attention must be paid to the general measures as in treating 
any acute infectious discasi 

Method and Technic of Administering Antimemngitis Serum — It has 
been explained that early diagnosis m treatment is most important Lum 
bar puncture should he performed earlj if only on trong clinical suspicion 
of meningitis If the fluid be increased m quantity and shghtlv opalescent, 
the serum should be injected The usual finding in a frank case of 
meningitis is a larj,e quantity of turhid fluid under considerable pressure 
Thp absolute confirmation of the diagnosis m any case is only made later 
by bacteriologi al etaasination 

After performing lumbar puncture using the pri cautions alreadv 
explained, as much cerebrospinal fluid should be allowed to escape as 
can he done safely This is controlled by the condition of the patient 
his color respiration and pulse and pnncipilh bv the coincident observa 
tion of the blood pressure during the operation As a rule, the ccrebro 
spinal fluid can be allowed to escape slowly until the cercbrospinil fluid 
pressure comes down to normal as actually measured by a manometer or 
roughly gaged by the flow of the fluid, the normal fluid avenging about 
one drop every three to fire seconds Usually the withdrawal of ccrebro 
spinal fluid is a perfectlv safe procedure The clinical condition ns a 
rule is good, and the blood pressure change is ordininlv insignificant 
Most often there is a moderate fall in blood pressure, varving between 
2 and 3 and 10 mm of mercim The writer lias found by experience 
that a fall of 10 nini of mercury m the blood pressure may be considered 
a safe guide to discontinue the further withdrawal of fluid Sometimes 
the blood pressure does not change at all during the operation at other 
times it may rise 

While the cerebrospinal fluid is being withdrivvn the serum should he 
prepared by wanning to body temperature 

The serum is injected through the lumen of the needle under pressure 
Two general methods are used (1) the synogc method, (2) the {,ravity 
method 

The syringe method consists simply in the injection of the serun) by 
means of a syringe which is attached to the needle Most of the lumbar 
puncture needles manufactured are made to hare a standard size handle, 
Bo that the tip of the average syringe fits well into the needle 

In the other method scrum is injected by gravitv The most simple 
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margin of tlie Jiiinli-ir sptnnl pro«3scs As tlso incmbrancs nre punctured 
the patient fre<jutiitij screams and complains of \er} severe burning often 
shooting puns in the back nround the abdomen^ eomotimes in the bip and 
doiMJ the Jigs In a moment this pun disappears, but a diiU, bonng pain, 
at the site of tho pimiture persists 

T3ic later i3 route of puncture bis been advocated by some authors, prm 
cipalh on account of tlio fact that bv this route the tiiick, intcrspinoiia 
Iigunent can lie avoided A hiunt needle cm thus be used, and tliere is 
less danger of injnnjij, the cord and the spinal nerve roots This route of 
puncture however, rt<]uiTea so much more skill and even m the hands of n 
practiced operator is apt to he ao much more painful that, as a rule, it is 
far less desirable thin the medna route 

Accidents Suring Lumbar Puncture — Hcmnrrhaffe — Ilemorrliagc 
during lumbir piiiKfuro ntav result eirlicr from jnjiin of the epidiinl 
reins, nliith iisualh oecisions the flow of a rather Hrge streim of pure 
blood tliroii^h the iicidh or from injur_j of flio subdural veins, winch, 
na a ruh siiupiv ciu««.s blood tnip,eu«gof the eenbrospuml fluid In tho 
IntUr condition the cerebrospinal fluid tisinU) clears up after a few 
moments but in the former the noodle, vrhich has not penctnted tho 
suhinichnnid spnvo, siiould be removed and reinserted taking care, of 
course tir«f to nmove the clot from the lumen of the needle Neither 
form of bcmorrhagi is a nik, is of any conscfpienec 

Aceidentat Ureakage of Nftdle — Ibis avcidcnt should never happen 
if a proper neidle bt avKiicd for the puncture This needle should bo 
large ntul powerful The anther has seen a number of instances where tlio 
needle snapped off m the middle during an optntion after tho canal hid 
been reached, caused bv a sudden contraction of the muscles of tho back 
In almost evorv lustaneo the physician had dissected extensively for the 
needle but faikd to find it In none of these ca^es did tho writer attempt 
to locate the needle Several patients recovercii completely and complained 
of no Bjmptoras that could be explained bv Uie presence of the noodle The 
author believes it most advmble in such cases to wait and ascertain how 
much damage is actualh done before instituting radical mcasiirea Tlio 
dissection of tlie uambriiie is an extensive and difficult operation, and 
should not be ottempfed unless absoliitcly indicated 

Specific Tpeatment of Fpidfviic JlEMhoixia 

The speciho treatment of epidemic meningitis Tarics somowlnt in tho 
acute and chronic forms of the disease 

The broad general principle in the serum therapy of acute meningitis 
13 to inject the serum as eirly as possible after the beginning of (he disease, 
alwajs giving the patient the braeflt of die doubt, in treatment always 
faroring the diignosis of epidemic meningitis Tho soniin should bo 
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and -with httlc pressure The great advantage of the grantj mfthod is 
that the rate and pressure can bt much more accurately controlled simply 
bv raising or lowering the funnel holding the serum The disadvantage 
of the syringe furthermore, is that the piaton may 'stiek ’ and, in ( xerting 
force to push it on a little serum may be suddenly injected under very 
considerable pressure 

Tbe fall in blood pressure is usuallj gradual and progressive up to a 
certain point usuallj to about -.0 mm of mercury in an adult Bejond 
this p<jint if the injection of serum he furthtr continued, th( blood 
pressure may fall very suddenly and be accompanied bj the very seyere 
tliuical symptoms of shock, collapse, and even death Thus 30 c c of 
prum for example mn^ be injected into an adult iccompanied by a fall 
of 20 mm of mercury If a feu more cubic centimeters of serum be 
injected a very large fall may occur The author has seen a sudden fall 
of 100 mm of mercury in robust subjects when only 4 c c of serum were 
injected after the initial fall of 20 mm of mercury in blood pressure 
If the blood pre«surt has fallen to a dangerous point before an adequate 
dose of serum has been injected one should wait a few minutes Not 
infrcquentlj the blood pressure will rise a bit, and then a little more serum 
can be injected If the blood pressure does not change ifter the first fall, 
one mot proceed verv cautiously If on the other hand, the blood pressure 
continues to fall, even after the injection of serum has been stopped under 
so circumstances should more serum be administered 

Fifteen to twentj minutes may be considered a safe interval of time 
to allow for the injection of a full doso of serum 

The ayerage dose of serum when controlled bj blood pressure is as 
follows 


1 to 5 years 
5 to 10 jears 
10 to 15 jears 
15 to 20 jeats 
20 jears and oyer 


3 to 12 c c of serum 
5 to 15 e c of serum 
10 to 20 c c. of serum 
15 to 30 C.C. of serum 
20 to 40 c c of serum 
(occasionallj more) 


These do»c3 though in many instances smaller than formerly used, 
gue verj much better results than the larger doses injected without 
adequate control 

The clinical symptoms nccompinjing the fall m blood pressure during 
the injection of the antimeniiigitis serum consist principally of deep stupor 
8c\crc respiratorj embarrassment and general symptoms of severe shock 
The breathing first becomes irregular slow stertorous sometimes verj 
superficial rapid and irregular The color becomes livid , other tunes 
cyanotic The pupils dilate and there is incontinence of feces and urine 
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apparatus used consists of tlic barrel of a I*} to 25 cc. s^nngo xiscd aa 
a funnel attaclicil to a li to 14 mdi rubber tube about inch m dtamckr, 
at the end of xvlnch is a sinnll metal end piece or adiptcr which should fit 
the hilt of the needle The latter is midc b\ moat instrument raanu 
faeturers 

The serum is poiirtxl info the funnel and made to displice the air in 
the rubber tube Wien the eemin appears at the end of the rubber tube 
It IS attached to the needle 

A number of manufaLturers ln\c placed on the market n special prantv 
apparatus, which is fuU^ assumbled with the sonun iii the contniiur and 
ready for use Xhe adxantage in this is that there is no iietd of asscmhlin,' 
the p trts ctiul that there is httle exposure of the sentm to the air 

It has been explained that the dose of serum la a xariiblo one, and 
must bo carefully controlled in eneb indiMdnal cuse and at each separate 
injection Ha ijuantitstixe metbod of determining the do«e aa guided b\ 
the quantitx of ti-rebrospina! fluid rcmoxc<{ is diugerous, and should not 
lio iinplo>ed It Ins been noted that the blood pressure falls during the 
injection of the ontimeiiingitis si rum and that the degree of fill intj lie 
used as u guidi to tin. ijuaniiix of scrum that enn Ih? safely injected Ihe 
wtittr has btui accustomed to hart the Wood pressure riportcd b\ a spccinl 
issistant throughout the whole operation, both during rctnova) of fluid and 
during injection of senim As a result of obsmotioiis m maii^ ease*, he 
has found tint i tot il fill of 20 mm of mercury m a person with an initial 
blood pressure of 110 to liO mm of inereurj nidioatos that tho further 
injpitiou of scrum should U stopped The simo bolds ime m joung 
people with a high blood pressure, since the latter in meningitis is most 
often a dirtct result of the h^drocvplishis, wi that pitienta with an initial 
blood pressure of loO mni of mcntir%, or cxeii higher, also cannot usuilly 
heir more than a fall of about 2ft mm A slightlj greater relatne fill m 
blood pressure inui be allowed in children The degree of fall in blood 
pressure that ro‘}> be siftJx allowed during the injection of serum can ho 
fairlj well dcUrmiiied b> considering a fill of 20 mm snfe for a Wood 
pressure of 110 mm of mercury or over for an ndult, and for children 
tho same itlatnt tall mix hi allowed The utmoit cmtion diouhi Ik 
ohoened cspcemlli in the everelv toxic, delirious patient 

As a rule, the blood pressure begins to fall shortly after the injection 
of the antimcningitis scrum Ins been Ix^m Tho amount of fall is 
dependent upon the quaiilif> of fluid injected and the rate and pressure 
of the injection The writer has found cUmcdUv, and Dr Cirfcr Ins 
confirmed bv experimental observations in dogs, using Einger’a solution 
for mtraspmal injection that the Httcr two factors of rapiditj and 
pressure of injection arc most important, that n amall quantity of fluid 
injected rapidlj under considerable puMsarc viU cause «?Jati?cJ 7 roueh 
greater fall m blood pressure tlian a lar^ quantitj of fluid injected slowly 
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and with little pressure The gre*)! advantage of the gravity method la 
that the rate and pressure can be much more accurately controlled simply 
by raising or lowering the fuuntl holding the senim The disadvantage 
of the svnnge, furthermore is that the piston mav ‘stick,’ and, m everting 
force to push it on, a little serum may be suddenly injected under very 
considerable pressure 

The fall m blood pressure is usually gradual and progressive up to a 
certain point, usually to about 20 mm of mercury in an adult Beyond 
this point, if the injection of serum be further continued, the blood 
pressure may fall verv suddenly and be accompanied by the very sever* 
clinical symptoms of shock, collapse and even death Thus 30 cc of 
serum, for example may be injected into m idult accompanied b\ a fill 
of 20 mm of mercury If a few more cubic centimeters of scrum be 
injected a very large fall may occur The author has seen a sudden fall 
of 100 mm of mercury in robust subjects when onlv 4 cc of serum were 
tayected after tbe initial fall of 30 mm of mercurv tn blood pressure 

If the blood pressure has fallen to a dangerous point before an adequate 
doao of scrum has been injected one should wait a few minutes Not 
infrequentlv the blood pressure will ri«e a bit and then a little more serum 
can be injected If tbe blood pressure does not change after the first fall 
one mav proceed vervrautiously If, on the other hand the blood pressure 
‘ontmuea to fall, even after the injection of serum has been stopped, under 
no circumstances should more serum be administered 

Fifteen to twenty minutes may be considered a safe interval of time 
to allow for the injection of a full dose of serum 

The average dose of serum when controlled bv blood pressure is as 
follows 


1 to 5 years 
5 to 10 years 
10 to 15 years 
15 to 20 years 
20 years and over 


3 to 12 C.C of serum 
5 to 15 c c of serum 
10 to 20 c c of serum 
15 to 30 C.C. of serum 
20 to 40 c c of serum 
(oeeasionally more) 


These do&cs though in manv instances smaller than formerlv used, 
give very much better results than the lar^r doses injected without 
adequate control 

Tbe clinical svraptoms accompammg the fall m blood pressure during 
the injection of tbe antimeningitis serum consist principally of deep stupor, 
severe respiratory embarrassment, and general symptoms of severe shock 
The breathing fir«t becomes irregular slow, stertorous sometimes very 
siiperhcial rapid and irregular The color becomes livid, other times, 
cyanotic. The pupil? dilate and there is incontinence of feces and urine 
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TLe pulse quite often remains good at first, I)ut later grows weak, rapid, 
and irregular, other tunes, slow and irregular 

ith the appearance of symptoms nctue treatment should at once bo 
instituted The bend of the patient should be raised and as much of the 
injected fluid removed as necessary In using the grai itj method (his can 
be easilj done bv simplj lowering the container holding the scrum If 
the blood pressure rise and the general condition of the patient improve 
following these measures, a little of the fluid can be reinjected If the 
breathing be poor or stertorous, artificial respiration should be actively 
administered Atropin in doses of 1/80 to 1/50 gr and cocam in doses 
of % to gv should be injected hjpodermaticall^ Atropm relieves the 
cardiac inhibition and cocain rehcics the respirator! embarrassment 
OK\j,en admmistcrtd under pressure, as used in anesthesia apparatus, is 
ilso helpful 

Carter, in Ins experimental studies on tlic intraspmal injection of 
Ringer’s solution in dogs, found that the first mechanical cfTcets of the 
increase in the lutraapinal pressure were respiratory embarrassment and 
marked cardiac inhibition 

Case 1 — "Man aced 22 came under treatment on the second daj of 
bis illness Ho was severelj ill with acute epidemic cerebrospinal men 
ingitia Blood pressure was 130, general condition good lumbar punc- 
ture jieldcd a verj turbid fluid under high pressure Fift^ cc of fluid 
were remoied accompanied bv a fill of 5 ram of mercur} in blood 
pressure ^^hcn the cerebrospinal fluid pressure dropped to normal, 
further withdrawal of fluid was discontinued Antimonmgitis serum 
which had been warmed to bod> temperature w as then injected b;> grnvitt 
The injection of the first 10 cc of scrum caused no change in blood 
pressure The further injection of strum, however, occasioned a gradual 
fill m blood pressure as the larger quantities of strum wero injected 
When 25 cc of sonim iiad been injected, the total fill in blood pressure 
had been 18 mm of mtrcurj The injection of serum was then stopped 
and the blood pressure carefullj watched The fall m blood pressure, 
however, continued to a total drop of 23 mm of mercury After w aiting 
two minutes and there being no tendency for the blood pressure to rise, 
it was decided that a safe dose had been administered and the needle was 
removed from the spine The patient’s clinical condition was good and 
he left the table \er> little the worse for the operation Eighteen hours 
later the patient s general condition was verj much improved His blood 
pressure at this tune was 115 Lumbar puncture vielded a rerj turbid 
fluid under ver^ high pressure The removal of 35 c c of fluid caused 
a drop of 10 mm The further withdrawal of fluid was therefore stopped 
and the injection of serum was b^vm After 15cc of serum were injected 
bj the gnvitj method the total fill in blood pressure was 20 mm of 
mercury The blood pressure, too exhibited x tendenev to continue falling 
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in spite of the fact that injection of senim was stopped for the moment 
It was decided, therpfore, to discontinue the lurther injection of scmm 
The patient left the table in good condition 

Steadi improicment continued and temperature became normal 
fwentT four hours later another puncture was performed The blood 
pressure at this time again 135 Lumbir puncture yielded almost 
4 clear fluid under considerable pressure Fifty c.c were remo\ed ac 
companied by a fall of 5 mm. of mercury The further withdrawal of 
fluid was discontinued when the cerebrospinal fluid pressure fell to normal 
Serum was injected by the gra>itv method Twenty cc were injected 
and blood pressure fell only 5 mm It was considered, however, that a 
dose of 20 cc was sufficient in Mew of the marked clinical improvement 
and the clearing up of the cerebrospinal fluid The patient left the tabic 
in excellent condition, perfectly conscious and feeling well Fiom this time 
on ho progres-ied to an uninterrupted recovery without further tn itnunt 

Case 2 — Mulatto aged 25, admitted to the hospital on the sixth day 
of his illness, violently lU, delirious and scverelv prostrated Blood 
pressure was 70 Lumbir puncture yielded n thick purulent fluid 
Twenty ce were slowly removed without any chinge in blood pressure 
The injection of serum by the gravity method was almost immediatelv 
followed by increasing fall m blood pressure The injection of 10 ct 
of serum caused a fill of 15 mm of mercury m blooil pressure Thirteen 
cc of serum were followed by a fall of 20 inm The injection of serum 
was discontinued The ntedk liowcter was left in situ for a few miu 
utes while the blood pressure observations were carefully mide In spite 
of the discontinuation of serum injection the blood pressure continued to 
fall dropping in all 30 mm of mercury At this point the patient s gen 
eral condition becime very bad His color became pasty breathing very 
superficial and irregular He began to have incontinenci. of stool At 
once the head of the patient was raised and serum was removed from 
the subarachnoid space Upon the removal of 8 c c of serum the blood 
pressure commenced to n e, recovering 10 mm of mercury , with the rise 
there was coincvdcwl improvement in the ^.eneral condition of the patient 
He Was watched for a^ut half an hour the needle all this time being 
left in situ Improvement, however, was steady and he left the table in 
good condition 

Twelve hours later there was hut little improvement in the patient s 
condition He was totally unconscious and his general condition was 
poor Blood pressure was SO Another lumbar puncture was performed 
The cerebrospinal fluid was considerably thinner under very appreciable 
pressure and still very purulent Sixty cc were removed accompanied 
by a nse to 100 nim of mercuiy in blood pressure Injection of scrum 
was nevertheless again immediately accompanied bv a rapid fall in 
blood pressure Injection of 20 c c of scnim occasioned a total fall of 
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25 mm of mercury (This included the gam which occurred during tlic 
remoial of fluid ) Agiin the patients condition becimo bad Upon the 
withdrawal of 5 cc of strum there \ias immediate improtemcnt 

This patitnt made a retoacij after eight injections of serum. At no 
time ^as he able to bear mon, than 20 cc of serum without the develop- 
ment of alarming symptoms and very pronounced fall in blood pressure 
Case 3 — Woman, aged 35, admitted to the hospital after an illness of 
three divs She was totalh unconscious and violentlj ill Her blood 
pressure was 100 mm Lumbar puncture jiclded a moderately turbid fluid 
under considerable pressure Eighty cc were removed, accompinicd by 
a fall of 5 mm of mcrcurv Serum was then injected bv the gravity 
method Ten cc were injected with no change in blood pressure The 
injection of larger quantities of scrum, however, was immediately fol 
lowed by a steady and progressive fall m blood pressure, 15 c c of serum 
caused a total fall of 15 mm of mercury , 18 cc of senim a fall of 20 mm 
of mercury In view of the patients stnons condition it was thought 
desirable to attempt to inject a somewhat laigcr dose of eonira Twenty 
fivocc of serum were accompanied bv a fall of 2 j mm of mcrcurv , 2S cc 
of serum by a fall of CO mm of mercury At tins point the patient sud 
denly stopped breathing Her head was promptly raised , serum, 12 c c 
in all, was remov ed rapidly from the sub iraclmoid space , artifacnl rispira 
tmn was instituted, 1/0 gr of eocain was administered hypodtrmaticilh 
After a few momenta the patient began to breathe, heart action again 
became good She left the table in fair condition, tbougli, undoubtedly, 
the severe shock had left its mark Fourteen hours later, her condition 
was worse, blood pressure was 105 mm Lumbar puncture vicldtd a 
fluid very much the same as the first Fifty cc were removed with 
a fall of 10 mm of raercurv The injection of 15 c c of senim occa 
sioned a total fall of 20 mm of mercury It was decided to discontinue 
for the moment the further injection of scrum, but to leave the needle 
in situ and to watch the blood pressure carefully After waiting five 
minutes there was no further drop m blood pressure Five minutes later 
the patient recovered 10 mm of the fall, making the total fill only 10 mm 
of mercury It was decided to continue the injection of serum ind 10 c c 
more of senim were admmisteicd, agim causing a fall of 10 mm of 
mercury After watching the patient for a few minutes to make certain 
that there would be no subsequent fall in blood pressure the needle was 
removed, the patient leaving the table m good condition This patient 
died after being treated for tliree more davs 

Observations on Concentrated Antimeningitis Serum — Ihc principle 
applied in the refinement aud concentration of immune sen consists in 
the elimination of the albumin and cUt,lobiilm from the scrum, leaving 
only the pseudoglobulm, with which protein the immune bodies are 
closely associated The method now generally employed is that devised 
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bj Gibson in the New York Research Laboratory, siilsequentlj modi 
fied and improved by Banzhaf 

While in the Research Laboratorv the writer had several liters of anti 
meningitis «erum concentrated, and made some observations on this refined 
strum m the subdural treatment ot epidemic meningitis Believing tint 
manv of the ill effects OLCurnng during the injection could bo explained 
bj the quantitj of fluid injected he thouidit that b\ reducing the quantity 
of semm injected, without diminishing the number of inimune bodies, he 
might obtain better results Ihe serum was eoncentr itcd to one third the 
original volume Vhout 12 cases in all were treited at different times with 
this serum The dose of serum was one third to one half less than the dose 
of the usual unrefined serum, but the actual number of immune bodies in 
jected was rtlativelj greater 

The results, however were disappointing, verv little, if anv, advin 
tngi. over the unrefined seniro was noted even though full doses were 
lUf-d in a few instances This may well be explained The principal 
virtue of the antimcningitis serum is the production of a local leukocytosis 
and phagocytosis this is accomplished most thoroughly when the serum 
bathes the infected parts freely x small quantity of serum, though rela 
lively more potent could not come m as cbsc contact or freely bathej 
ns large a surface and so failed to give as good results as the less potent' 
serum 

Purther observations on tins subject should be made 

Effect of Preservatives m Serum — Another feature of the antimenin 
gitis serum mieht be cited lure All immune sera used therapcuticillv 
are rendered sterile and bicteria free by pa«<»agc through a Borkefeld filter 
Preservatives such as chloroform and tncresol are also usually added 
In the case of antimenmgitis semm particularlv the use of a preserva 
tive IS desirable siiut an infected soniin accidentally injected into the 
meninges would gravely jeopinhzt the life of the patient The Lureaii of 
Ilvgiene, supcrvisiiij, the Infer fate bale of Biologic Produet'i has per 
mittcd the u e of 0 4 per cent tncresol winch has been used in most in 
stances The writer at different periods has worked with serum without 
and with tnere ol, and m an attempt to explun some of the severe piin 
rcst!essnes<( and discomfort which ‘sometimes follow the injection of the 
antimenmgitis serum made some observations on the effect of ■scrum with 
diffirent struigths of tncresol when injected into the brain of the rabbit 
^erum v\ vUi 0 4 per cent tricresol tnadc the animil v cry restle s and s me 
times caused convulsive seiznns and retraction of the head Serum with 
0 2 per cent or le'»s tricrcsol did not produce these symptoms 

The writer believes that the large quantities of tncresol permitted 
as a preservative m the antimenmgitis serum are temporarily irritating 
tlioiiji he dots not bclievt as su^oCsted by some, that this quantity of 
pRscnafiic in intimenin^itis serum is very dangerous or has led to 
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dentil Sern with 0 4 per cent tneresol jnjoctod dircctlv into the ventricles 
of the bnuii, m trcfttnig poslc-rior bisic meiiingilis, have been as ■well 
home, vMthoiit ill effttts, as wlitn injected bj Jnmbar piiiictiire A grnallcr 
quaiitjf\ of prcscnatiic should iKTOeicr, be used 

The bciiehtial effect of tbo injected scrum is indicated ^erj often eight 
to four hours nfttr the injection Tlic tempeniture maj rise for 

a ftu hours aftir the opiralion but ■nith fmorable Tespon«o falls later 
Quite frcqui!iti% u Utoines isormni twcnt_j four hours after the first 
dose of senmi llic most sinking evidence of improxcinent is m the 
rapid, clearing up of the ctrtbral ajmptonis, the disippenrance of dcjinum, 
and the nlipvt jnto a ijunt, restful sleep There iS often a prompt 
improicnuut in Ivinuga sign, the ngiditj of tho neck^ and the other 
evideiico ot ncinc incniiigeal iiifiammation 

The most iiiiporf lilt sigu of improicmcnt, however, »a tho cleanng up 
of the circbrospiiial fluid Biforo tn itmciit is hcgmi, or if tiicro be no re- 
sponse to strum tixatmenf, the flmd is usuallj turbid under high pressure, 
and ahous mu ro'iOopicalN Tnln^ pus cells, inemngocoeci, most of the cocci 
being c'ctr,iceliHl«r and rtlotnohy few intracelhilar One of the most im 
portant funeiuuia of tho ontimcningitis eonim is to stimulate plngocjtosis 
Ihspon«c to T di>«c of si nun, therefore, is bt^t indicated hjr the diminution 
jn the total numUr of meningococci and bj the inclusion of the metiin^ 
COCCI within tho IrukotMcs «ith no mpro\emont fhcro ja nn wicrenso 
in the number of rntniugococei, and most of tho orgtnisms aro c^tro 
cellular 

The indications for repeating the doses of scrum ore the change in the 
clinical eouditioii of the patient under treatment and tho change in tbo 
cerebrospinal fluid Trtitmcnt should be actircl) kept up until either all 
moimigococci ha\c disappeared from the cerebrospinal fluid or until there 
are onh a few meningococci and those all intracelhilar Facn few eatra 
cellular mcnincococci signifj tlsnt the dose of scrum should be repeated 
the following day, nitliough the -chmcal condition of tho patient continues 
good 

If the cerebrospinal fluid show s no TOcningococci, and tho clinical cond i 
tiou of tho piticnt 18 unsntisfactorj, then a dose of scrum Bhould likewise 
bo repeated since it is evident that tho infection is still present and that 
most probably a few extracellular meningococci hove been overlooked in 
the exnmin.ation 

If the chnicil condition of the patient be good, and if tbo previous 
fluid had shown few meningococci and tlioso intracellular, then it is jxrr- 
fcctly saft. to omit the dose of scrum that day, repeating it only ns is 
subsequently indicated by the course of tiic disease 

Tho arorage case requires daily injections for three to four days 
Severer cases may require a few more doses After tho first three or four 
doses of serum it is desirable to allow a longer intonnl liotwcen tlic sub- 
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sequent doses Injections on alternate dajs or even less often, as con 
trolled by the condition of the patient, have the advantage of giving the 
patient a period of time during which he maj not only respond to the 
previous dose of serum, hut also recuperate from the shock of the injection 
itself The sjstem, too is so well saturated with the serum after a few 
doses that the dail^ doses arc not urgently indicated Some cases require 
treatment for a long time — as many as twenty or more doses being 
necessarj 

The intraspmal serum treatment of cases with thick, plastic exudate is 
difficult and often dangerous The cerebrospinal fluid is \iSLid, contains 
large clumps of fibrin, and is too thick to flow through tht lumen of (he 
needle Injection of the antimeningitis serum under pressure without 
previously removing the cerebrospinal fluid is lery dangerous One should 
first attempt to start the flow ot the cerebrospinal fluid by gently imgiting 
with a little sterile salt solution injected through the needle under a little 
pressure If this fails two needles mav be introduced into the subarachnoid 
space at different levels so that the solution mav he injected at one space 
and come out at the other If the lifter method proves ineffectual also 
one should then administer the serum under pressure taking great care to 
inject onlj a small quantity at one sitting and to note carefully the effect 
on the blood pressure during the injection The treatment may be re- 
peated at mort, frequent intervals than in (he average case A few doses 
maj be administered at ciglitbour intervals This method of treatment 
18 successful in a fair proportion of cases After one or two doses of serum 
the cerebrospinal fluid quite often becomes less viscid and flows well 
through the lumen of the needle 

Ca«o 4 Thick Plastic Exudate — Boy, aged 10, admitted to the hos 
pital on the sixth day of bis illness He was violently dthrious and had 
all of the pronounced clinical symptoms of the most virulent form of 
epidemic meningitis Blood pressure, 90 Lumbar puncture yielded a 
few cubic centimeters of verv thick viscid, creamy cerebrospinal fluid 
A few strings of fibrin occluded the lumen of the needle This was re- 
moved with the troehar, but after the escape of a few more drops of fluid 
the lumen was again clogged It was then thought adiisable to irrigate 
gently with vvann snlino solution Two to three c c of saline wero injected 
and allowed to escape promptly This was attended by but poor results 
Serum was then injected under pressure Six c.c of «enim were imme- 
diately followed by a fall of lo mm of mercury The patient became 
more stuporous and his breathing became shallow and irregular Further 
injection of serum was then discontinued Eight hours later there was 
little change in his condition It was then decided to again puncture 
The blood pressure was now YO Inmbar puncture again yielded a few 
cubic centimeters of thick viscid fluid Another needle was now intro- 
duced into the next lumbar space above Warm saline was injected in the 
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upper needle and allowed to drun out m tlit lower At first, there was 
no response, but after the introduction of a few cubic centimeters of lluid 
111 this wav the How of cerebrospinal fluid becTitic much freer In all 
15 cc of fluid were rcmo\cd There was no elnngc m blood pressure 
Serum was then injected This time a total of 12 cc. of scnim was 
injected before there was a fall of 15 mm of mcrcur\ with seierc sjinp- 
toins of shoek Injection was then stopped Iwclvc hours liter the 
patient’s condition had unproacd considerable He w is more eonseioiis, 
his general condition was lietter Blood pressure now was 110 liiinhar 
puncture jiclded a ier\ turhid fluid whicli flowed rcadilj Forty cc 
were removed, with a fill of 10 mm of incrcurj Twciitv five ec of 
scrum were injected before there was a fill of 20 mm of mercurj, when 
the further injection of scrum was discontinued lliis piticnt ultimately 
recovered 

A similar problem is faced m treitnig ciscs with drv canal, giving 
a so called drv puncture Most often the so c died drj puncture really 
niciDs failure on the part of tlio opentor to enter the suhiraehiioid spice 
True drj puncture, however, does occur It is not infrujiicntlv cncouii 
tered during scrum treatment When nceompvmcd hj coincident ovultiico 
of clinical improvement the condition mav be interpreted fuvorahh and 
serum treatment omitted at that sitting Sometimes, however, grave signs 
of local and general sepsis nr< seen with Ime drv puncture In these 
eases persistence of the infcetiou, possibly in locolizcd and encapsulated 
areas throughout the subiraclmoid space and within the ventricles, is 
very probable Trcitment should be continued and senun injected under 
pressure Cases like fboso with thick, plastie erudite often clear up 
under this mode of serum treatment The third vorj important form of 
dry canal is that present in posterior bisic memUoitis, in which the 
subarachnoid space is drj and, through elosure of the hasil fonmiiia, 
shut off from its communication vvilli the Ventricles of the brain The 
latter, m turn, usuallj contain a largo quaiititv of exudate under con 
siderable pressure Intraspinal scrum treatment of this condition is not 
only useless, hut verv dangerous, since the focus of infection, located 
withm the rentriclcs of the brain, is not reached b> tlio injection into the 
subarachnoid space, tht fluid so administered under picsanro would causo 
grave pressure symptoms Tho special treatment for this condition will 
bo dc scribed later 

SeFUM TkEATMEXT OI OlNEFAI BvCTKEIEMIV ImvIEDIVTELY PrECEDlVQ 
AND DuriNO HIE Course of Meviagitib 

It will be explained fuitber on that meningitis begins as a local uaso 
pharyngitis which in a certain percentage of cases is followed hj general 
bactenemia The latter last® on the average of between ci^ht and thirtv six 
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Lours, aud mav ttmmate \n oiie of several "wajs It maj terminate la re- 
toierj, as sttn m the so-called aborted cases during an epidemic of memn 
gitis It ma\ result m death ns m the cases of temiic general sepsis, often 
accompinitd hj \erj profuse petechial and purpuric eruptions, •which 
show slight or no signs ot meningitis but which terminate m death very 
short!} after the onset of the di ease These are the true fulminating 
ca cs Most often houcier the general baett ncmia after n certain number 
of hours IS succeeded by localization of the infection m the memnges 
followed b} the ♦'lissic'il infection of epidemic meningitis The general 
baetenemia in these cases dies out to a very great extent a short time 
after the onset of the meningitis proper A moderate baetenemia per- 
sists however, in a fair proportion of cases 

The hrst condition to be met, therefore is the prcmeningitic stage 
The rapid fatal outcoino ot the fnlminating cases maj be prevented in 
some instances and the average cases which run the usual course of 
meningitis ma-v lx considiribh improved, so that when meningitis proper 
sets in the infection will be much milder and to a degree under control 

Correct, nccurato diagnosis during, this important period of prtmenm 
gitis IS BO very difHcult that, imforuinatcly this stage is often overlooked 
DuriUg epidemics of meningitis, however, phvsicians should he on the 
lookout for tlio disease Cmfnl weighing of svmptoms during an epi 
dmie will, in some cases pcnnit a tentative diagnosis 

Tlio principal svinptoms of this stage may be grouped under two head 
mgs (1) general sepsis with history of exposure (2) hydrocephalus 
Tho symptoms of general sepsis evidenced by the chill fever, and pros 
tration aro very much the sime here as in oUier forms of general sepsis 
Most significant manifcatations however, are severe geneml petechial 
eruptions or purpura crops of herpes on the face, conjunctivitis, to^^ether 
with tho laboratory hndings Blood examination demonstrates a moderate 
leukocytosis with high relative polvnuclcosis Examination of the seere 
tioii of the herpts quite often exliihits a few meningoeocci (Gram negative 
diplococci), and examination of the urine will in a small percentage of 
cases dcnioustrite largo numbers of Gram negative diplococci Blood oul 
ture, while very often positive during tins stage, is, of course of no value 
for rapid early diagnosis 

The cirly presence of hvdrocephabo symptoms can he explained by the 
special aftiiiity of the mcmugocottus for the meninges This affinity of the 
toxic products during the stag* of general baetenemia probably accounts 
for the carl} irritation and collection of clear fluid within tho ventnclcs 
and subarachnoid space and the subsequent localization of tho mcniiigo- 
coctus in the meninges with the onset of the tnie meningitis The sigmfi 
cant clinical avmptoms due to this condition arc the violent, persistent 
hcadichc which cannot be cxplimed by tlie usual causes the early, 
repeated explosnc voinifm^, which is not accompanied hv evidence of iny 
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upper needle and allowed to drjin out in the lower At first, tlicro was 
no response tut after the introduction of a few cubic centimctera of fluid 
lu this \vj\ the flow of cerebrospinal fluid Leeime much freer lu all 
15 cc of fluid were rcraoicd Tliere avis no thaiigc in blood pressure 
Serum was then injected Ihis time a total of 13 cc. of serum was 
injected before thcro was a fall of 15 mm of inercnrv wath severe sjmp- 
toms of aboth Injection was then stopped Twelve hours later the 
patients condition had unproved conbuIcnbU He was niorc con cions 
his general condition was better Blood pressure now was 110 Lumbar 
pnnclnro violdcd a \er\ turbid fluid wliicli flowed rtvdilj Fortv c.e 
were removed vnth a fall of 10 mm of incrciirj Iweutv five cc of 
serum wore injected before there was a fall of JO nun of incretin, when 
the further injection of seruin naa discontinued This patient tiltun.atclj 
recQv ered 

A aumhr problem is faced m treating ca«cs with drj canal, giving 
a Kxalled drv puncture Most often the so-cnHid drj puncture reaJtv 
means failure on the part of the opcritor to enter the subanclmoid spico 
True dr> puncture, however dins occur It is not infrequently encoun 
terod during «ernm trv.atmetit Whtn acroinpuucd bv coincident cvideuco 
of chnical inipravcmcnt the condition niiv be infcrpixtcd faroraWv and 
senim treatmeut oraittid at that sitting Sometimes, however, gr^'C signs 
of local and gtncril sepsis jin* ten with true tin pimcturt In t!ie«c 
cases persistence of the lufectiou, possibly in locihzed and cncapsulitcd 
areas throughout the subarachDOid apact and within the ventricles, is 
very probable Treatment should be coutmued and serum injected under 
pressure Casts lAc ihctfo with Uiicb, plastic etudato ofitn cJeir up 
under this mode of ^ennn treatment The third very importint form of 
dry canal is that present in postemr basic meimigitis, in which the 
subarachnoid space is dry and, through closure of the basal foramina, 
shut off from its communication with the ventricles of the brain The 
latter, in turn, u«>uaUy contain a large <jnantity of exudate under con 
siderablc pressure lutraspiual scrum treatment of this condition is not 
only useless, but ver> dangerous, since the focus of infection, located 
withm the vcntricies of the brain, w not reached by the injection into the 
subarachnoid space the fluid so administered under pressure would cause 
grave pressure svmptoms The special treatment for this condition will 
bo described later 

SekCM TpEATMENT of GeNERAI. BACTRPIEJtXA iMMrOIVTEnV PrECEUlNQ 
Ai.D DcPl^Q THE Cot/ESP OP l^EM^OITIS 

It Will be explained fi rthcr on that nufmagitis begins as a local naso- 
pharyngitis, w hieb la a cerfaJtt pcrcralage of cases is followed by gcnenal 
bacteneroia The latter last on the average of between eight and thirty six 
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hours and may terminate in one of several ways It may terminate in re 
cover}, as seen m the su-callrd aborted cases during an epidemic of menin 
gttis It maj result m death, as m the cases of terrific general sepsis often 
actompauied by verj profuse petechial and purpuric eruptions, -which 
show alight or no signs of mtmi^tis, but which terminate in death very 
ahortl} after the onset of the disea e These are the true fulminating 
eases "Most often houeicr, the general bactcnemia aftei a certain nuraher 
of hours 13 succeeded by localization of the infection in the meninges 
followed bv the classical infection of epidemic meningitis The general 
bacteriemia m these e isea dies out to a very great extent a short time 
after the onset of the meningitis proper A moderate baetenemia per 
sists, however in a fair proportion of cases 

The first condition to ^ met therefore is the premeningitio stage 
The rapid fatal outcome of the fulminating cases ma% be prevented in 
some instances and the average cases which run the usual course of 
meningitis may be considerablv improved, si that when meningitis proper 
seta in the infection will be much milder and to a degree -under control 

Corntt, acairate diagnosis during this important period of premenin 
gitis IS BO vorj difficult that untortunately, this stige is often overlooked 
During epidemics of meningitis however phvsicians should be on the 
lookout for the disease Cireful wnglnug of svmptoms during an epi 
dcmie Will, m some caies, permit a tentative diagnosis 

The principil 8v^nptoms of this stage may be grouped under two head 
mgs (1) general sepsis, vvilh historv of exposure (2) htdrocephalus 
Tho svmptoms of general sepsis evidenced hv tbe chill, fever, and pros 
tration, are verj much tho same here as in other forms of general sepsis 
Jlost Significant manifestations however, arc severe general petechial 
eniptiona or purpura crops of lierpeg on the face, conjunctivitis together 
with tho laboratorj tindinga Llood examination demonstrates a moderate 
Icukoeytosis with high relative polvmicloosis Examination of the sccre 
tion of the herpes quite often cxiiibits a few mcnin ococci (Gram negative 
diplococci), and examination of the urine will in a small percentage of 
casns demonstrate largf» numbers of Gram negative diplococci Blood cul 
ture wbilo very often positive during this stage is, of course, of no value 
for Tipid earl} diagnosis 

The earlv prescnco of hydrocephalic svmptoms can be explained by tbe 
special affinity of tho meningococcus for the meninges Tins affimtj of the 
toxic products during the stage of general hacteTumia probahl} accounts 
for the carl} irritation and collection of clear fluid within the ventricles 
and sularaclinoid space and the subsequent localization of the mcningo- 
coveus in tho meninges with the onset of the true meningitis The signifi 
cant clinical s}-mptom3 due to this Gondition arc tho violent persistent 
lieadaelip, which cinnot hi explained b} the usual causes, tho earl} 
repcatnl explosive vomiting, which is not aeconipaiiied b} evidence of au} 
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gastro-JDfcstinal disorder and cannot be controlled by local treatment, 
the earl;) liNperesthcaia, jrntahihU, and pliotophohia , the dilated, sliig- 
giehh responding pupils, tlit ttiidemeaa at the ft«t,Ics of the ja«s imd the 
pre«entc of the bulging foutnml m clnldrtii or (he "Macewin sign 

JR the older, uml, inoit unportant, the jm'gtilnr piiKo and respiration 
Treatment of this toiidition, c%en on suspicion, elionld consist of luinbar 
puQCtiire with ninoijil of a Jjrgt qnttiittt> of cxndnto folloc\cd b) the 
injection of a srjjII do'O of ««nim into the suharaclmoid space A larger 
dose of sonim up to 100 ee slioidd at the same tune he mjeeted ftiibcu 
taneoush or iiitra\cnoua!c IJic general Inctcricmm wjli, m n nieasnro, 
be controlled b\ the injtctiou of the <ecuin into the gcnertxl ctreulation, 
and the indroccphahis ml! lie rtlicted bv the reinoial of fluid Tlic jnjcc- 
tion of a small dose of into the suh'vt'tchnoid sp'icc also helps to 

take care of aiu infection which nn> alrcadi lx. localizixl in the meninges 

Cfl c 5 — Girl, ogid 1^, was «ce« hj the wnter 18 hours after the be- 
gmmng of 8\raptoms She did not appear tcr^ ill and Ind oid^ slight 
fc%er She t-onipluncd of pcrsisttnt hctdichp Ind occisionnl nftneks of 
projectile ^omiiing, ftlt dizzv, was imtiblr and rcstle««, and complained 
of pain at the nape of the nock Tlic pupils were widclj dilated ntid 
responded sluggishly to light She hid a crop of herpes on (ho 
upper hp and hid a fiw petochi il ipots oier (be txtnmitKS The o 
symptoms of moderate Indroctphahis and mild “cpsis, occurring during 
an epidemic of nicningitis, wamnted a tiutatnc diagnosis of the flrst or 
prcmeninoitic 8t!g,e of mtnuigitis ifnnj of the actiio signs of menin 
gitis ucro nwssiiig Nock rigidity wis ib ent, as wis also tho Kernig 
sign and Eifln\ of the other eh«8icil signs of epidemic nicmngitis lumbar 
puncture Molded a clenr fluid under lory high pro«i«re, 45 ce of fluid 
being removed Fifteen ce of serum were injected nitraspinally At the 
same timo 30 cc of ‘serum were inycctetl underneath the ikin An ct 
aminatioD of the ccrtbrospiml fluid showed a slight jiicrenso m protein 
content, 50 cells per cmin , roost of the cells being Ijiiiphocy tes, and tho 
examination of the smear 8howt?d a few Gnmnegatnc extricclhilar diplo- 
COCCI, which, howcicr, fuletl to grow hi cwlfiire Tlio dtagno'^is was 
apparent Tho disease was cither m (be prcineiungitio stage (stage of 
gCBoral b'letoncima) or just at (ho very bc^mung of the inciungitic stage 
The prcscnco of a few extracellular or^aisms in the ccrebroapinBl fluid, 
Iiowexer, did not necessarily menu that the bacteria had already lecilizod 
in the iRciiingos, since tlicac bacteria could be explained by the coincident 
general bactonenun 

This patient made a prompt, umntcmiptcd recovery and was dis 
charged as well four days later wiflhout any further treatment The 
pTOtapt recovery here could ho explained by tho tTcatmcKt of tho general 
bactcricmin through the subcntauojua injection of scrum, tho tnatment 
of the possible beginning of tho local infection in the memnges \>\ tlio 
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serum injected into the subarachnoid space and the relief of hydrocephalus 
with the remoTal of cerebrospinal fluid 

Case C — Woman, aged 45, admitted to the hospital m a state of 
complete colhpse after an illness of 8 hours She was cyanotic and 
almost pulseless She was perfectly conscious however, and complained 
only of a severe headache, vertigo and v miting Her neck was limber 
and Ivernigs sign was absent, hat the pupils were widely dilated and 
Macewen s sign was present She was also exquisitely tender upon pros 
sure at the augles of the jaws Her body was covered with a very profu«e 
petechial eruption Temperature was subnormal An examination of the 
urine showed many pus cells and many extracellular and intracellular 
Gram negative diplococci (A hi^storj ot gonorrhea could be absolutely 
excluded) Blood examination showed white blood-corpuscles, 12 000, 
polyunorphonuclears, 80 per cent 

This case was evidently a wvere, fulminating type of epidemic menin 
gitis The terrific onset prostration, with the profuse petechial eruption, 
accompanied by the presence of Gram negative diplococci m the unne, 
indicated a severe general buctcrieinia The symptoms of headache, 
vomiting, dilated pupils and tlie Macewen sign indicated moderate hydro 
cephalus Lumbar puncture was performed, and 20 c.c of absolutely 
clear fluid under moderate pressure was removed In view of the severe 
prostration, it was thought inadvisable to inject serum. Sixty eo. of 
aernm was injected subcutanconsly active stimulation for shock was 
also promptly applied For a period of 18 hours the patient needed 
constant attention two intravenous infusions of saline solutions were 
necessary, with other very active stimulation Her general condition then 
suddenly improved, color became Kttcr, heart action much stronger 
Temperature, however now rose to lO"!®, and more active signs of mcnin 
gitis appeared The neck became very rigid Kcmig’a sign marked and 
Macewens sign more pronounced Lumbar puncture yielded a verv 
turbid fluid under high pressure CO c c being removed Tbirtv c c of 
erum were injected The examination of the certbrospinal fluid showed 
many diplococci mostly intracellular The urine, however, now failed 
to show any organisms whatsoever This patient recovered after three 
more doses of serum though joint involvement which occurred on the 
third day of the illness, persisted for a few weeks 

Had serum been injected intraspinally at the first lumbar puncture it 
IS possible that the severe subsequent meningitis might, in a measure, have 
been prevented The patient s general condition however, absolutely pro 
hibited tbe intraspinal injection of scrum at that time The writer is 
inclined to believe furthermore that little if any good would have re- 
sulted, since it Was fairly evident that at the time at lea«t, the pitient 
was siifliring not from meningitis but from a severe overwhelming 
general bactcncmia This was treated and partlv controlled by the sub- 
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cutaneous injection of the serum It uould ha\c been more dcsirallc 
to inject the scniin intra\enon8lj, but this was not done on necount of 
the patient’s prccirious condition 

The treatment of general baetencmia during the course of meningitis 
is, m a measure, controlled b> the scrum, which is injected suhdiirall} , 
since it has been evplained that sera injected into the subarachnoid space 
are excreted into the general circulation verj quicUv 

If one be unable, howeacr, to inject suitable doses of «cnim into the 
subarachnoid space, the general bactcrieram ma^ be coincidcntallj treated 
bj injection of the scrum subcutaneously and intrai enonsly 

TRE1.T1IE^T OF Hmi OCEPIIAIUS DLCIXO AcUTE StCOE OI AIeMNUITIs 

While the condition of hydrocephalus is \cry important, it docs not, as 
a rule, require any special treatment during the acute stagi of meningitis, 
since during tho usual course of senim trcitmcnt hydroccphalns is rclieyid 
at tho time of each serum administration The ccrchrospnial fluid is first 
uithdraun before serum is injected Ihc seventy of the h\drocophihis, 
too IS 111 proportion to the degree of the loeal sepsis Thus, wheu a dose 
of scrum is necessary for the local infection, coincident trcitmeiit for 
hydrocephalus is also indicitcd Oecasionally, houcycr, \cry seicrc pres 
sure phenomena mav set in a few hours after an injection of serum llic 
patient may l>ccome very stuporous or totally unconscious, the breathing 
growing very stertorous and irregular, the heart action bid Luinbir 
puncture ior relief of hydrocephalus \yithout sonim injection is then indi 
cated Prompt relief usually folloyys 

Case 7 — Boy aged 10, ill 3 days yyith epidemic meningitis There 
was fair response under semra treatment, but 8 hours after tlio second 
dose of scrum the patient suddenly dcycloped on alarming group of syanp 
toms He became yvildly delirious and imminagcable, his heart action 
became rapid and irregular, hrcatliing became very rapid and superfici 1, 
at times sloyv ing doyvn yy ith long periods of apnea Tho pupils yverc \y idcly 
dilated and slight internal stribismus dcyclopoil JIaoewen’s sign yyas 
'cry pronounced It was evident that the piticnt yyas suffering from a 
sudden exacerbation of seyere hydroccphilus The tcmperatuic yvas lo\yer 
and the preyious improvement of septm symptoms pointed against sepsis 
as being the possible cause of these symptoms, although, of course, an 
aggrayation of the local cerebrospinal infection would prooably also be 
accompanied by an increase of the hydrocephalus The occurrence of the 
symptoms, hoyyevcr, a feyv hours after the injection of the senim seems 
to indicate that the hydrocephalus might be traced to the injection of 
the serum proper — a condition which is occasionally «cen a feyv hours after 
the injection of the antimeningitis senim lumbar puncture yyas per 
formed and 85 c.c of cerebrospinal fluid, moderately turbid, under very 
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liij.li pressxire -was reino\e«l No erum was injected The piticnt 
prompth became (jiuet, the deiinnm subsided and he fell into a quiet, 
deep sleep Breathing became ngulnr heart action good, eolor excellent 
lie woke S hours later, perfectlj conscious with i normal temperature, 
well on the road to recoicrj lie rtijuixed one more dose of serum 48 
hours later, but after that made an uninterrupted recovery without further 
treatment 

vatMng degree of hjdrocephilus due to the collection of a baettrn 
free exudate, Usuallj persists for a tew dus ir longer alter the infection 
proper has cleared up uuder strum trcitmcnt Sometimes the bjdro 
ciphalus IS severe and pressure svmpt ms distressing Here again hsiubir 
puncture with removal of c< rchrospinal fluid gives prompt relief 

Atardj convalescence will often immcdiatelv improve itter tins simple 
measure During tbo course of scnini treatment if onh a few b icteru be 
pn ent but relativolv Urge qinntitics of fluid it miv be vvell to tap one 
daj and if ntcessirj, lujoct scrum the next dav Ivclitf oi the Inc il prts 
sure with iiuprovcinent of the locil circulation will otten enable tne 
menuipea to take care of the remaining bacteria withriit necessit iting the 
spen \1 mjecUon of scrum 

The average case of meningitis rtquircj. dailv idmiiiistntion of scrum 
for three or four davs It improvement lie stt idv, at the end of this time 
the ccrebrospiiul fluid will often be clear but eonsidtiablc in qinntitv 
It maj be stonlo or have onlv a few baitcru In cither instince it is 
often preferable simply to tap tbc htth div if prev un svmptuns so indi 
cate and not inject serum If auv »« ptic plicuomena be still pre cut a div 
later a dose of serum may tben be injected 


TREATMENT OF SUBACUTE AND CHRONIC MENINGITIS 

lor puTpo cs of studv chronic meningitis ras\ be divided into the 
sficrc form, the mild form and po tenor basic meningitis 

The scvire form of dironu mcum.,iti3 is a coutunntinn of a severe 
acute Tupiiingitis m a chronic stitf Infection is pcrsistint and hvdro 
tephaliis severe Treatment shoiihl lie aloii^ the lines set forth for tlu 
acute stage It mav bo wtil to allow longer intcn al between the do cs of 
scrum and in th" period Ictwnn tbc discs to tap and relieve pn urc 
The mcningucocciis vaceint, pnfcrablv autogenoui imv be u«cd A 
small dose of 50,000,000 to 100 00(HH10 k led meningococci should be 
injected at first and j,ridnallv incrca cd to the Urger do cs until rtsjxinso 
is observid Ditcrvals lx tween the disis of vacvine depend upon the re- 
action and tho response \s a rule tlitec-day intervals are satisfactory 
Case 8 — Girl, aced 14 was seen hv the avuter 2y_ weeks aftir the 
bcguiiung of her illne s During this jicnod she had had J doses of 
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<nitft«co«s injection of the *txuni It wonld iin\e been more tbsinllc 
to inject the eruns uifrnMiioii^h but this Mis not done on Kccoinit of 
tbo patient s precarious eomhtion 

Itio treitHHiit uf jjoncral bnctcncmin dnrinj' the couric of incmiipitis 
i«, in a nie-isurc, controUed b\ the sonmi, whieh la injected Milnlnnlh, 
since It hns i>con explained tint sen injected into (lie "ub'inclmoid spice 
are cxeritcd into the pnira} eirculntion \erj qmcklj 

If one be unable, howcMr, to inject auitnldc doses of scniiii into the 
sulnricbnoid spue tin general hicteruinm innj l>c ciMncidcntallj tixikd 
bj injection of (be scrum sHbcHtaiKouslj and mtraicnouslj 

rnf\TM*vT 01 II\iJimci-i MALI s nt.KX>Q Aeirr btAOF os AIsmnoitis 

Wbdc flu condition of !i\dru>cepbalus is xerj imporfauf, i£ docs not, nS 
ft nde, rtijnirc inu sp<.< nil trciitmi nt during the acute stage of jiirningitis, 
sinct durinj, (lu usual imirsi of «cnim trcntincnt lijdrotcphilus is reJuicd 
at tbe timt of < nb strum idmi»i*trat)on The ctrcbrospiiinl lluitl is first 
MitbdruMi btton. siruin is injtctcd The sc%tritj of tbe li\dmctp!ndu'») 
too IS in projiortioti to tbi dtgrto of (he locnl «cpsis lima, mIioii n dose 
of otrum IS f<ir tbt local mfcetioii, eoiuculont tn ifmcnt for 

Indrottphahis js also nidit itcd Ot,ci9wn«H>, hn\\e\(r, itrj feiM.ro prt* 
sure pbtinimtui mav «<( in a fin hours nfttr an mjcnition of si nun Tho 
patient ina> Ixcoim Mr\ stiijuirtnis or totnIU unconscious, tbe bn ifhuig 
groMHij, ier\ sttrtomus tmd irrtgulir tbe heart nction bid lumbif 
puiutun for rthif of iijdroicpUidns uitbout strum injection is thiu iiiih 
eitcil Prompt ri Ik f Hsiudh follow* 

Can 7 — Bin iigul 1') iH 3 d^Js with ipidiimc miiungitn lliero 
was fair rc'iponst nndor scrum (natmtiil, but 8 hours after tbo eooud 
dose of cniin flu pitiint aiidthnU dt^tlojicd an ftlarinin^ (’f t'jmi’* 

toms lit iKcttnt wdd?\ delirious and iiiiwin«jr,t«ble, bis beort ictwn 
became rapid and imgulnr, brc-ubin., lucniuc tirj rnpid uiul siUjurfiti I, 
at tunes sWuij, down MUh long pirjiKls of apim Hit pupils win widclj 
dilated niid slight inttrml stribismui diitlojictl Mucewtn's sign was 
ttrj pronourntd It «as cvidi iit tbit tbe pificnt u«a sii/rwiig from a 
<uiddLu exact rbition of Mien, b^droctphalus I be temper itiirc wns lower 
find tbe proMous nnpnut incut of M'pti'’ sMiiptems poiukd n^mi^t sepsis 
as being the possiblt cnisc of ihcsi sjniptouw, nitboiigh, of course, ftii 
flggruifion of the loud circbtospinal infcLtion would prooibl^ also l>t 
nceompinud bj an inmau of the hjdroccplmliis Ibe occumnet of the 
sjiuptoms, liowcicr, n few hours after the injictioii of fJio strum sttins 
to indicfite tbftt the hjdroccplinlna might I® traced to the injitlion of 
the scrum proper — n condition which is occisionalh «ee« a few hours after 
tlio injection of tbo nntimemngitis *onim lumbir punctiirt was per 
fonned and 85 cc of cerebrospinal fluid, moilirntcl^ tiirbnl, under tiry 
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■was then instituted, using an mtogenoua raceme He was injected at 
3-da) mtenals ivith 100,000,000 killed meningococci No further semp- 
toms developed and after one month the patient was permitted to go home 

Milder Form of Hydrocephalus — This form consists principalH of j 
moderate lijdrocephalua with a niild persistent infection The hvdro- 
cepliilus should be treated by repeated regular tap with simple removal 
of fluid daih or everj other day or leas often dcpendiu.^ upon the pressure 
symptoms Occasionally tap with removal of fluid will give comfort and 
relief of all symptoms for a period of a week or longer a puncture at that 
time will again Meld similar results It w dangerous, however to allow 
the long intervals of a week between the punctures, since these c ises arc 
apt to lapse gradually into Bcvere emaciation, increasing stupor, palsies 
and finally death Treatment should be more active and simple drainage 
or injections made at •'horter intervals 

Sepsis should be treated by occssioiial injection of senim The guides 
for repeating tlio dose are found ch« fl) in the change of the cerebrospinal 
fluid llith iinproveraent there is a reduction m the miml)cr ot meiiiu 
gococci their inclusion vvitbin the cells, and fiinllv their totil disappoir 
ance Freijuent injections of scrum are not as well borne m this the 
chronic form of meningitis, and longer intervals of a few dajs must be 
allowed between the different dose« 

Vaccine in this condition is very helpful, and will often easily take 
care of the alight, persistent infection The general rules for administer 
mg the vaceine are the same as explained for the severe form of chronic 
meningitis 

Posterior Basic Meningitis — This condition consists of the shutting 
off of the basal foramina throu^jh which the fluid in the subarachnoid 
space communitatcs with that m the ventricles The infection in the 
ventricles bccoinog localized and hydrocephalus becomes extreme The 
inflammation m the suhariehnoid space becomes negligible so that, whik 
at first a few cubic centimeten of infected fluid may he obtained hv lumbar 
puncture after a few days lumbar puncture cither results in a dry tap or 
yields only a few drops of sterile fluid Occtsionally the condition occurs 
during the acute stage of meningitis most ofttn however, it occurs litc 
in the disease either during flic chronic stage or during the apparent con 
vale cence from the aente stage of meningitis Pressure symptoms arc 
most evere and form the striking feature of the clinical picture «cptic 
symptoms arc relatively insignificant At first the fluid tncapsulatid 
Within the ventricles is infected and contains many meningococci This 
condition may persist to the very end Most often, however after a few 
dvys, the fluid within the ventrides Leeomes spontaneously sterile, though 
the quantity of fluid docs not diminish The rapid reaccumiilation of fluid 
has partly been explained by the o<%asional thrombosis of the veins of 
Galen with the resulting hyperemij 
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serum, but active intraspinal treitment had not been administered She 
presented all of the usual signs of meningitis with pronounced hjdro- 
ccphalus In addition she was markcdlv emaciated, verj stuporous and 
appeared to bo blind Dailj lumbar puncture with reinoral of cerebro- 
spinal fluid, followed bj the injection of scnim, was performed for the 
next 7 days There was temporary improvement after the first few 
treatments, the patient became more conscious, and appeared to see 
After a week, however, she lapsed into her former state Treatment 
was now administered every other dav, then everj third dav Ilvdro- 
etphalus was pronounced and the fluid remained persistciitlj turbid with 
extracellular and intracellular meningococci in great numbers She was 
evidently suffering from the severe fonn of chronic epidemic meningitis 
After 10 days of this treatment meningococcus autogenous vaccine was 
made and treatment begun, at first with 50,000 000 killed orginisnis, 
later with larger doses until 1,500,000,000 killed meningococci were 
injected every 5 day* The patient lingered for 1 month and finally died 
Case 0 — Han, aged 3^, admitted to the hospital 1 week after his 
illness Ho had had 1 dose of serum injected intraspmally on the fourth 
day of his illno«s with no subsequent treatment The diagnosis was cvi 
dontly that of a moderately severe case of epidemic meningitis He was 
activoly treated, being injected daily for 4 consecutive days with a suitable 
doso of antimeningitis senim The cerebrospinal fluid cleared up mark 
ediv, though a few extracellular meningococci persisted and a moderately 
severe hydrocephalus continued He was given 2 more doses of sentm 
at 48 hour intervals and then apparently seemed to bo well on tho road 
to recovery All bacteria had c'ldentlv disappeared, though a moderate 
hydrocephalus persisted Ho continued well for 4 days, no treatment 
being given durin^, this period He then suddenly began to complim of 
severe headache, he vomited and his temperature shot up to 102° F 
His general condition, however, was good, the neck only sliglitlv rigid, 
the Ivernig slight Macewen, however, was marked Lumbar puiictiirt 
yielded an almost clear fluid under very high pressure Sixtv cc were 
removed Twenty c c of serum wtre injected An examination of the 
cerebrospinal fluid showed a few extracellular meningococci in smear 
but no growth in culture After this treatment there was a prompt 
response and the patient continued well for a week, when once more 
a similar group of symptoms appeared Agam lumbar puncture was per 
formed This time 100 ce of clear cerebrospinal fluid was rtiaovcd 
and 15 cc of serum later injected The examination of the sediment 
demonstrated a few clumped bodies which looked very much like clumped 
meningococci Culture was stenie 

Wo were evidently dealing, therefore, with a mild case of chronic 
meningitis of which the chronic hydrocephalic symptoms predominated 
and with it a mild, persistent infection continued Vaccine treatment 
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serum, but active lutraspmal treatment had not been administered She 
presented all of the usual signs of meningitis with pronounced bjdro 
cephalus In addition she was markedly emaciated, very stuporous and 
appeared to bo blind Dailj lumbar puncture with removal of cerebro- 
spinal fluid, followed bj the injection of scrum, was performed for the 
next 7 dajs There was temporary improvement after the first few 
treatments, the patient hccamc more conscious, and appeared to see 
After a week, however, she lapsed into her fonner state Treatment 
was now administered every otlicr day, then every third day Hydro 
cephalus was pronounced and tho fluid remained persistently turbid with 
extracellular and intracellular raonin^ococci in great mimhcrs Siie was 
evidently suffering from the severe form of chronic epidemic meningitis 
After 10 da vs of this treatment meningococcus autogenous vaccine was 
made and treatment begun, at first with 50,000 000 killed organisms, 
later with larger doses until 1,500,000,000 killed incmngotocci were 
injected every S davs The patient liiig,crcd for 1 month and fimllv died 
Case 0 — Man, aged 5 ', admitted to the hospital 1 week after his 
illness Ho had had 1 dose of scrum injected intraspinally on tho fourth 
day of his illness with no subsequent treatment Tlio diagnosis was cvi 
dently that of a moderately severe ease of epidemic meningitis Ho was 
actively treated, being injected daily for 4 consecutive days with a suitable 
doso of autimeningitis scrum The cerebrospinal fluid clcircd up mark 
edly, though a few extracellular meningococci persisted and a moderately 
severe hydrocephalus continued Uc was given 2 more doses of scmiii 
at 48 hour intervals and then apparently seemed to be well on the road 
to recovery All bacteria had evidently disappeared, though a moderate 
hydrocephalus persisted He conUnwtd well for 4 days, no treatment 
being given during this period He (hen suddenly began to complain of 
severe headache he vomited and his temperature shot up to 102“ E 
His general condition, however, was good, the neck only Blit,htiy rigid, 
the Iverni^ slight Macevven, however, was marked Lumbar puucturo 
yielded an almost clear fluid under very high pressure Sixty cc were 
removed Twenty c c of scrum were injected An examination of the 
cerebro'ipinal fluid showed a few extracellular meningococci m smear 
but no growth m culture After this treatment there was a prompt 
response and the patient continued well for a week, when once more 
0, similar group of symptoms appeared Again lumbar puncture was per 
formed This time 100 c.c of clear cerebrospinal fluid was leinovcd 
and 15 cc of serum later injected The examination of the sediment 
demonstrated a few clumped bodies which looked very much like clumped 
meningococci Culture was sterile 

Wo were evidently dealing, therefore, with a mild case of chrome 
meningitis of which the chronic hydrocephalic symptoms predominated 
and with it a mild, persistent infection continued Vaccine treatment 
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tEea instituted, usiiio an autogenous vaccine Ho was injected at 
3-daj intenals with 100,000,000 killed meningococci 2fo further sjmp- 
loins developed and ifttr one montli the patient was ptnnitted to go home 

Milder Form of Hydrocephalus — fhis form consists pniicipallj ol a 
moderate hjdroccplialus with a mild persistent infection- The hjdro- 
cephalus should bo treated bj repealed regular tap witli simple removal 
of fluid dailj or e\trv other daj or less often, depending upon the prcs'iure 
symptoms Occasionally tap with lemoial of fluid will give comfort and 
relief of ail symptoms for a penod of a week or longer a puncture at that 
time will again yield similar results It is dangerous, however to allow 
the long intervals of a wtck between the punctures, since these cases are 
apt to lapse gradually into severe emaciation, increasing stupor, palsies 
and finally death Treatment should bo more active and simple drainage 
or lajectwiis made at shorter interrals 

Sepsis should be treated by occasional iiiyection of scrum The guides 
for repeating the doao arc found chiefly m the tbingc of the cerebrospinal 
fluid ^\itli improvement there is a reduction in the number of mciiin 
gooocci, their inclusion withm the cells, and finally their total disapjiear 
aucc Prequent injections of senim arc not as well borne m this the 
chronic form of mcuineitis, and longer intervals of a few days must be 
allowed between the different doses 

\accino m this condition is very helpful, and will often casilv take 
care of the alight, persistent infection The genera! rules for administer 
ing the vaccine are the samo as explained for the severo form of chrome 
meningitis 

Posterior Basic Meningitis —This condition consists of the shutting 
off of the basal foramina, through which the fluid lu tho subarachnoid 
space communicates with that in the ventricles The infection m the 
ventricles becomes localized and Iiydroccphalua becomes extreme The 
inflammation m the subarachnoid space becomes negligible so that while 
at first a few cubic centimeters of infected fluid may be obtained by lumbar 
puncture, after a few days lumbar puncture cither results m a dry tap or 
yields only a few drops of sterile fluid Occasionally the condition occurs 
during the acute stage of mcningitia most often, however, it occurs late 
in the disease either during the Tronic stage or during the apparent con 
valesccnce from the acute stage of mcnmgitis Pressure svmptoms are 
most severe and form tho striking feature of the clinical picture septic 
symptoms are relatively insignificant At first the fluid encapsulated 
within the ventricles is infected and contains many meningococci This 
condition may per«ist to tho very end Most often, however after a few 
days, the fluid within the ventricles becomes spontaneously sterile, though 
the quantity of fluid does not dimmish The rapid reaccumulation of fluid 
has partly been explained by the occasional thrombosis of the veins of 
Galen with the resulting hyperemia 
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The fiist coiisidcrjtion m trcitiiicut is to recognize (he fiitilitj and 
danger of intri'ipiinl injcetion of bcrum The onl} possible hope, slim 
though it ina\ ho, is h\ diiect tapping of the \cntriclt3 ihc object of 
treatment and (he indications arc the ajine is in the iiitrispinal treatment 
of the a\eraf,c c ist of mi inn^itis In the latter puncture rcinoics ccrebro 
spinal fluid fioin the '^ubaraclmoid spice, and fiom the icutriclts of the 
brain , the scrum injected bithes the infected meninges and \cntricles In 
posterior basic meiiiiipitis the lufectioii is lociltzcd in the icntncles and 
can onh hi reached b\ direct iiiitnciiljr puncture After ventneular 
puncture the indications foi simple rcinoial of ecichrospinal fluid or m 
jcction of autimcnin«,itic aemin arc the aiiiic aS in the mtraspinal treat 
incut of the usual acute ease of mciunj,iti3 

The instiunKiits for (ho operation of mlraientncular puncture are 
the same as for lumbir puncture One must be especially careful to keep 
the tiocar of the iiudle in situ nhile the luedk thri>iir,h the 

brain tissue siiui otherwise the lumen of the needle will become clogged 
with brain tissue 

111 children with open fontanel the operation is relatiich simple The 
icntriclos are icn much dilated uid the corto\ thm, «o tliat a needle intro 
duced 111 aluuiat atu diitction will easily cuter the ca\itN of the acntriclcs 
The exticim latiial bolder of the anterior foiitincl '>hould be selected 
The needle should be directed downwird, slightly liackw ird and inward 
to a depth of J to 4 cm or inoit \\lu.n the ueidlo enters the cavity it 
nsuallv qIMs. Ihe head should be turned to the side opented Gentle 
elevation of the trunk allows uion eoinplctc dianiage The skull must he 
trepliined in oldir individuals with cloM.d fontanel Jither Ivoclier's or 
Ivecne s point for trcplimm,, mav bo selected Ivochor’s operition is more 
simple and direct I ikc (be piinctuic tluoii^h the open anterior fontaml, 
the needle traverses the frontal lobe Hit point of Belection for trephining 
13 situated < m antciior to (lit centrd fissure — a jioint lying somewhat 
in front of the bregma The needle should be introduced m a dircctiou 
slightly dowiiw ird, backward, and inward to a deptli of at least 4 or 5 cm 
before the ventricles aie rcicliid At this jioint the ventricle is broad 
extending fullv 2 cm from the middle line tin re is pi ictically no risk 
of hemorrhage during the passage of the needle After the operation the 
skin flap is closed over and sub equeut punctures arc made tliixuioh the 
scalp 

Ivecno’s point is preferred by some on account of the better drainage 
The site of election is at a jHimtcoircspoiidiug with the posterior cud of the 
temporal lino about 3 cm behind and an ccjual distance abo\ e the external 
audilorv meatus At this point the needle enters the posterior part of the 
first temporal convolution, and should be diiected toward the summit of 
the opposite pinna At a depth of about 5 cm the \cntriclo will be entered 
at its widest part, that is, where the lateral and posterior coruua aie given 
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oil from till, liod^ of the \Lntndc at the poaterinr end of the flulmnns 
Ibis priKcdiii-c, like the implc pwncUirc in bnba-* is well home 

Vs a nilc, the coimnuuieation lictiuen the tiio lentncks rem uiis pat 
eiit, so that tipping one \entricle drams the other ilso DraiiUj^c how 
tier, of the opposite ^clltrlclc is mcompkte so that better results ha\c 
been obtained hj puuctvire of both \cntrielcs — one if a sitting 

The condition of b^drcclphJlns is iilieicd h> the simpfc renioeil of 
fluid If the fluid la cleir and «ttrilc no further trcitmcnt is ncee sar\ 
luneture of either ventricle should Ic made diiU e\cr\ othci da\ or Ic s 
often as indicated hN pressure semptotn V hue citlieter or eat^ut ina\ be 
left lu the \tiitriclc for drtinige If the fluid be iiifectej and contain 
memngococei erma ticituiint should be idmiiiistercd the sime as durin^, 
the lumbar lutra piiial opci ition Ihc same tichnit and pree uitums iimsf 
be obaened dtiruia this operation as dnrtu^ the intraspinal openfion 
The injection of Juodenfc de» ca of seiaim is %cr\ well Iwmt 

Iho condition of peisltner basic ioeuiii„itis is usmlh i chrome oao 
and lasts \crv often a few weeks, so tint is mam as twent\ tie itimiit 
nnj b^^o to Im admuusleud Tiic omiitiou is nlinost iiopcJc s cmii 
with treatiueut Ircitnieut, howoicr must not be deferred on that n 
count lecn Y_ per <eut of ueoiencs warrants those thtrapentie me is 
ores V few casts of nioterj following this method of treitinint hni 
oteurred lishcr reported one cisc ui 1010 In 1012 two casts rccoecred 
Olio in Forth Worth and iht other m Kansis Cit\ 

^0100 have ad\istd gentle irne,aioii of the stntriclcs with sdline 
solution before injeetiUo the lutuncJiiu^^itis scrum The writer has cm 
plottd this 111 some cisca and sets in it little or no adimtagc In mo t 
instanots the fluid is clear and sterile and m others it is onh sliJitK 
puniknt and flows fitclj through the mtdk Oomplcte dninBoC there 
fore 13 easily attained b> puucturc and httlc gamed he irrigation 

Haynes has conctitcd the idea of trtitmg cerfuin hydrocephalic con 
ditiona by draining the fluid from the hsdroccphalic caMty into one of 
the easily auitssible sinnsts, attempting to reproduce the course of the 
fluid into the blood stream The opeiatiou tenned by him cistcnia sinus 
drainage, seems to le bas«d on careful eTperimcntal and clinical obsena 
tion and is woith tiding in eases of posterior basic meningitis, where the 
more simple methods do not gi^e immediate encouragement 

Dangers of the IntraTentncular Puncture — Two dingers must be 
considered injury to the Tital etuters and hcmoirbage \saiulc neither 
danger need be feared if care bo employed to follow the teehnic dcscribel 
Danger of hemorrba^t lies pnuupally in injurv of the pial veiasels or 
the choroid plexus 1 uncturo at either Ixodier a point Ivcciie i point 
or through the lateral border of the open anterior fontanel may cause 
hemorrhage rareh sc\erc bleeding Hemorrhape with subscejiient local 
ized palsies, howeier, sometimes occurs in pile of all precautions 
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Tbe first consideration in trertment is to rccognire tho fntihtj and 
danger of mtra'ipiinl injection of serum 'Ihe onlj po'JSiblc hope, slim 
though it ina\ hi is hj diiict tipping of the \entricks llic object of 
treatment and tlie indicatiuiis are the <»ainc is in tho mtra«pinal treatment 
of the a\ erage c ist of ineuin^itis In tin. latter puncture rcinoi es ccrehro 
«pinal Ihiid finm the subaruhuuid spicc, and from the acutiiclcs of tho 
hiam the serum injected hitlies the nifoctcd mtimigcs ind \entriclcs In 
posterior basic iiumiipitis. the mfictiun is localized in the ^cut^cIe3 and 
can ouh he reached b\ direct aeutncular puuctiuc Vftcr acntnciilar 
punetuic the indications foi aimplc rcnioial of ecichrospiiul lluid or in 
jcctiuii of antimcningitic serum an the aimc is in the intra«pinal treat 
ment of the usual a< uto ea'ic of meningitis 

Ihc instruments foi the operation of intra\ciitncular pimctiiro are 
the same as for lumbar punetuic One must be capeciallv careful to keep 
the trocar of the neidk m situ while iiisertm^ the midk throiij^h the 
bram tissue, simc otherwise the lumen of the needle will bctouic cloeged 
with bram tissiie 

In children w ith open fontaud the oi»eration is rtlati\(lj simple Tho 
\cntriclc8 are acr\ much dilated uid the corte\ thin, so th it a needle intro 
dnecd in almost aii\ diic-fion will casih enter the eaMtj of the >ciitriclc3 
Iho extrcnii latinl border of the mtcnor fontanel “ihould lio selcetcd 
riic needle shmild bo directed dowaiward, shjitlj Inclward and inward 
to i depth of J to 4 cm or moic When the needle enters the. ca\ity it 
usuall) giMS Ihe head should ho turned to the side operated Geiitlo 
delation of the trunk illows more complete draiiiaj,© Iho skull must bo 
trephined m older itiduidiuls with closed fontuicl hither Ivochirs or 
kceiic 8 point for trephimiij, ma\ be selected Ivocher’s opention is iiioro 
simple and direct 1 ikc the puneture tIuoUoh the open anterior fontanel, 
the needle traicrscs the frontal lohe ihc point of selection for trcpluiiiUo 
IS situated 2y_ <m anterior to the cciitril fissure — a point I^iiit, somewhat 
in front of the bregma Ihc needle should be introduced in a direction 
slightli downward I ackwaid and inward to a depth of it least 4 or 5 cm 
before the lentricks aic icaihid At tins point tho lontrielc is broad, 
extending fulh -2 cm from the middlo line, thcie is pi icticilly no risk 
of hemorrhage during the passage of the needle After tho opcritioii the 
skin flap is closed ewer ami suhsequent punctures aro made through the 
scalp 

Ivecac’s point is preferred by some on account of the better drainage 
The site of election is at a point coin: pondiUg with the posterior end of the 
temporal line about 3 cm behind and an equal dist iiiec aboi e the external 
andilorj meatus At this point the needle enters the posfeiior part of tho 
first temporal coiiiolntion, and should be directed toward the summit of 
the opposite pinna At a depth of about C cm the icutriclo will be entered 
at its widest part, that is, where the lateral and posterior cornua aic oiicn 
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monJlj after admissjon to tie Lospital the patient died m a sciero general 
clonic and tonic convulsion 

Tins case illustrates posterior basic meningitis as an earlj complica 
tioE of acute meningitis The cerebrospmal fluid m the icntriclcs was 
badl} infected The latter promptly unproved under scrum treatment, 
bat hjdrocephalus uaa unaffected, ultinnttlj causing death 

Cast, 11 — Child, aged 10 months, was stricken with an attack of acute 
epidemic certhroopmal mcniugiUs Treatment was instituted on the sec- 
ond daj of the illiicss and actiicl^ continued After 4 doses of serum 
the child was apparently improving and well on the road to comalescenoe 
Instead of rapidlj conialcscin^ as is usual, the child appeared listless, 
stuporous, and continued to waste away rapidly The cerebrospinal fluid 
was clear and failed to show any bactena All active signs of meningitis 
had also disappeared 

Two weeks after the on'iet of the disease the child lay m a semi 
stuporous state, her eyes wide open and staring Her head began to be 
drawn back, and after a few days she developed severe opisthotonos the 
head almost touching the buttocks Clonic and tonic couruUions appeared 
and there were persistent tonic spasms of tho hands The fontanel began 
to bulge again. 

Posterior basic meningitis of the sterile typo was diagnosed Lumbar 
puncture at three different levels yielded a dry lap A needle was intro 
duced throu^U the right lateral border of the anterior fontanel into the 
right ventricle, about 4j c c of clear limpid fluid was removed Lxami 
nation failed to show any meningococci cither in smear or in culture Tho 
right and left lateral ventricles were alternately regularly tapped at 
24 48 or 72 hour intervals as necessary fora period of 2 weeks Each tap 
was followed by a prompt improvement of many of the symptoms 
Opisthotonos became less marked and tho child appeared to ho able to seo 
again Convulsions ceased and tome spasms relaxed Progressive, rapid 
emaciation, however continued, and after 3 weeks the child expired 

This case well illustrates the usual form of posterior basic meningitis 
the type where tho infection has been totally destroyed both in the 
ventricles and subarachnoid space Hydrocephalus is extreme and per 
sistent, and in most instances resists all treatment. 

Author s Case of Recovery (Case 13) — Child 11 months old was seen 
by the writer in consultation with Dr Saulsberry There was a history of 
3 weeks’ illness conforming m every respect to epidemic meningitis First 
lumbar punctuio Melded a very large quantity of turbid fluid showing 
a few meningococci The usual scrum treatment was immediately insti 
tuted Puncture and serum injection were repeated twice There was 
very marked clinical improvement but still evidence of a pronounced 
ydrocephalus and a few menmgococci could still be found when the 
parents decided that the child was very much better and opposed further 
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Ncitlier tins danger nor injury to Mtal centers is sulRcientlj imminent to 
contra indicate the operation Direct \cutncular puncturo is tbo only 
hojic for these unfortunates, and it should nlw ijs he done ihc cited 
cases of rcco%er> estahhsh the conT>c(iics3 of (his proetdun. 

Case 10 — A negro clnld, a^^od 12 nioutha, is as admitted to the hospital 
a sseek after the ouset of Us illness The child was unconscious, but her 
ejes sserc wide open and staring Opisthotonos was LXtnmc, tho head 
touching tho huttock Tbo sutures were wide open and the anterior fon 
tanel markedly bulging There were tome spasms and contrncturLs of the 
extremities with occasional sexerc general coniulgions I umhar puncture 
yielded drj tap at three dilTorcut levels Diagnosis of jxistcrior basic 
meningitis was made 

The \cntriclc was then tapped through the right latcril border of the 
anterior fontanel About 30 cc. of purulent tluid which subsequently 
demonstrated many extracellular and intracellular meningococci were re- 
moved Twentx ce of scrum xxas lujcctcd into tho xtntncUs with little 
change in blood pressure or (ho patient’s general condition On tho fol 
lowing day tho other xcntncle was Upped and 25 c.a of purulent tluid, 
in xvbich many meningococci could still ho demoustrated, were obtained 
Scrum here also was injected directly into the xcutncles, 20 cc. being 
well borne On tho third day tho right xcutnelo was again tapped and 
20 c c of a less turbid lluid remoxed It xxas thought that possibly the 
left ventricle was not suiRcicntly xvcll drained through tho right x ontneular 
puncture Lcaxiug the needle in situ iii the riglit xcutncle another nccdlo 
was introduced through the left lateral border of tho anterior fontanel 
into the left xentnelo Vbout 10 c.c of fluid were remoxed Ibis demon 
strated that drainage was mcoiuplctc Scrum was then injected into tho 
right xrntncle tho needle being left m situ m tbo left xcutncle, it being 
thought for the moment that possibly the communication between tbo 
aCQtriclcs was shut otf and that it iiuglit be desirable to inject serum 
into the left ventricle also Txvcnty cc of scrum was injected into tho 
right xentnde After 10 cc. was injected, fluid began to appear through 
the other needle and as the larger quantities of scrum xvere injected into 
the right xcntncle tho fluid began to flow freely from tho left needle 
This proved that there was free commmumcation between the two xcntri 
cles This patient had in all 16 treatments After tho sixth treatment 
tho fluid bad entirely cleared No bacteria could bo demonstrated in 
the xcntncular cerebrospinal fluid Sexcrc sterile hydroccpbalus, how 
ever, continued and pressure signs xxerc pronounced In subsequent xen 
tncular punctures tho ccrebro'^pinal fluid was removed, but no serum 
mjeettd After the remoxal of the flmd there xxas improxcmeiit m the 
patient’s condition for a period xarying between 2i and 72 hours, but 
after that relapse again occurred For a period of a few days a drain 
was left in both xcntricles This, howexer, did not do any good One 
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signs aud opisthotonos had disappiaFcd, the child could see, nud nutrition 
iniproi cd. 

I did not see the child until 3 months later uhen Dr Saidsbeirv 
called me on iccouiit of attacks of dyspnea aud cjanosis with loss of ton 
sciousues«, nluch first appeattd a month preiiousl} coming on at inter 
vals of a few da\s but in the piiMuu wttL sivtial times daih 

The child presented a most istouishiUj, picture He was bright, stout, 
and h id grown treincndouslj In 2 niontlis he h id put on the ^rowtli 
that usually requires a ^car and a half He was attne pla>£ul could 
SCO well, and had developed mentally almost m proportion to his skeletal 
growth The htad was Urge aud showc«l signs of ksdroteplulu There 
w is also c\ idciicc of v lar^o thvnius I iiiforpiettd the condition as due to 
a persistent Indrocephalua aud attnbuttd the e\et« ne skeletal dtvtlop- 
meut to a possible pitiiitarj mrohemeut Lutuhir puncture was per 
formed aud GO c c of cUar fluid was muorc'd Ihe puiiclure pioicd that 
the communication btUi een the t entmles and suharuc/iiioui s/xicc had been 
reistabhshed The child did not bait convulsions until 3 davs later 
For the next 2 weeks coniuNions <*ccHmd onu eieiy few da^s aud 
seemed to he gtucrall) improved after the puncture 

The last the vrnter heard of the child (> weeks later the convulsions 
were less frequent and there was coiiliuucd good development 

This case is of luiportinet as dciiioustralin.^ the value of theripv 
Ihe retoverj was compkti with the exception of snb equeut convulsive 
seizures The coinplicatui^ Iivpeipituitarism and thvinic growth wen. of 
unusuvl interest It also «hows that cuniinumcition between ventneks 
and subaraelmoid ^pacc can be rvvstabliahcd This uia> he explained 
when the closure is due to an inflauimator} exudate 
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The fact that one is dealing with delirious and unconscious patients 
renders the general trcatmint important 

The general nutritun diuiild havo careful attention- Fluids and 
nourishment should be ahundantlv V liberal >ioft diet is well borne 
The how els, which tend to be constipated should hav e careful attention 
Latatives and enemas should be used as ncces nrj 

The bladder needs special attention larcsis, with loss of control of 
the vesical vpliineter is common. In most instances the apparent inconti 
nence which is recorded is rcallv an overflow of a little urine from an 
overdistended bladder Hestlcsg and delirious patients will often become 
quiet and sleep after cathetensm It is a safe rule diiniig the period 
that the pitient is irresfionsiWe to order regular caffaetcribin of th6 bladder 
Ecstkssness and delirium are very much hentfiled by the ice helmet 
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treatment llic writer did not see the child ^g^n until 1 wcohs later, 
when Dr bauhbci icjwittd th'it the child was hwiii^j sc\cre coinul 
sions and he thought was about to die llic ciiild at this time piescnted 
a Upical picture a peculiar facies, the cjos open, st iriiig witli hds re- 
tracted , the face blank ind ixprcssioiikss, disturbed at tnues bj a grimace 
accompanud b> a slirill Indroccphdic cr\ The held was marked!) c\ 
tuidcd and the bod\ showed cxtumc form of opisthotonos, the head 
almost foiulnn^ the buttock Ihc cJiiJd did not sctni to st-c ind loiild 
not swallow Ihc lu id was inarkcdK tiilu^td, the sutiins widch stpi 
rated anterior foutuiil inukidl> hiilptii^ the held felt liki i bi^, 
full of water Theu w is marked ri^,idi() of the whole bod\ and pcraistout 
coimilsnc spasm of the uppir oMrciintios, winch were extended with 
hands cknclud and lower extieuiiUes with tho feet extended and tues 
ilexed There was i marked tache eerebrilc He irt ictiou was rapid 
and intcnnittent but at tunes duriii" (he da\ it w is slow and intcniut 
tout Ivespirations wtic slow, iru/ulir, with loii„ periods of apnea, 
breathing. correspouJuio he^t to the Iliot t\i>e Ikllescs were imrUdlj 
exaggerated I ho eluld had hocn in this lupnotic state’ fur 

«twcrjl dais Oeeasiouallv tliefe « is t\(do3im projectile loiintiiig with 
out cxeitiii,, cause 

The child picseutod eMdeneo of terrific Indioccplialus, tho peculiar 
facies, tile staring c>e8 the retracted lids, the extreme opisthotonos su^, 
gcstid tint we were deihn^ willi posterior bisic uieiiinaitis 

lumbir puncture made at two levels jitldcd a few drops of ccitbro 
spin il fluid V ventricular puncture vv is then done 

The n^ht ventricle was first tipped, 50 cc of slightly turbid cerebro- 
spinal fluid was removed under very lii^h pressure and 20 cc of serum 
contaiiniit, 0 2 pei cent of trieicsul preserv itive was injected ilieio 
w i a fill of 10 niin of meicury ui blood pre sure on the icnioval of the 
(Itiid but no change on injecting (he sciiim Tlie next day the condition 
was somewhat unproved eonvulaious were controlled, but other pressure 
signs weie a^^ain present The- left ventricle was tipped and SO cc of 
slig,lit!v turbid cerebnispinal fluid was again removed inJ 20 c e of serum 
injected with blood pre^suie change is on the previous da\ Hie cerebro- 
spinal fluid obtained (he first d ly showed a moderate number of pus eelJs 
and a few mcimioOeotei, extracellular and intracellular ihe second fluid 
showed onl) mtr icclhdar intningoeocci 

Two diys later the ri^lit ventricle was v^,aiu tapped, GO cc. of clear 
fluid was lemovcd No meningococci were found The child showed 
considerable improvement tliough he still did not seem to sec, opisthotonos 
loss marked, jnilst- and respiration less iijxgular The child nnrbod, had 
no temperature, cried luoic normally and in t,enorjl was much improved 
The parents agim decided against further trcitiiieiit Iho child con 
tinned to impiove, and 2 viccks after the laat pxincturt all tho pressure 



GENERAL TRE VTMENT OF MENINGITIS 41 

most often clear up ■spoutmeousU witEout special treatment Sometimes 
mild, persistent, simple lijdrocepbalus is tlic cause. In tlitse cases puno- 
turc with relief of prissiiro helps oniisiderablv 

Temponrj or persistent imbecility is fortunatelj a less common com 
plication These cases offer nuieh loss hope of improicmcnt Icrsisteut 
hydrocephalus, howcicr in these ca’w.s as in the former is lerj often an 
important influence Careful examinatioii, tbcicforo slitniJd iluays be 
made for evidence of hadrocephnlus and if present, simple lumbar punc 
ture should he done and fluid nmoved 

The most scicrc and dreidcd cuuiplicatious under this heading are the 
cases of seiere inening,om}eln encephalitis The cluneal picture is one of 
ImgcriDj, absolute imbecility with stupor parah«cs otcasional conviil 
sions mcontuicncc, gradual wastiu.., with ultimate dreadful emaciation, 
bed Sores, and tmnlly death after a period of weehs months even a year 
The pathological condition is one usualh of nicnin^om\olo encephalitis 
with moderate hydrocephalus Tnahncnt should be along the following 
lines ( 1 ) occasional tap with relief of liadroccphalus ( 2 ) occasional m 
yectiott of serum if a mild persistent infection bo prc«cjit ( 1 ) the use of 
meniiigoeoccic vaccine These cases hovreier, oiler but little hope almost 
all die 

Paral 7 se 3 CompUcatisg Meningitis — This is one of the more fre- 
quent complications 'Most often the palsies arc cerebral in origin, and 
consist of monoplegia or hcnuplcgia Less often palsies arc peripheral 
in origin The latter sometimes aro the direct nsiilt of lumbar puncture 
•—high lumbar puncture with injury of some of the centers of the cord 
In cither instance the prognosis is fair especially in young mdniduals 
There is no specific treatment Tbc same general measures should be 
employed as in paralysis from other causes 

Eye Complications — The ^^eat frequency of eye complications in 
meningitis may possibly to a >cry great extent be explained by the 
structure of the optic none and its intimate as ociation with the brain 
It 18 frequently described by anatomists as a prolongation of the brain 
substance rather than as an ordinary cerebrospinal nerve As it passes 
from the brain it rccciiea sheaths from tbc cerebral membrane a pen 
neural sheath from the pia mater an intermidnte sheath from the arach 
noid, and an outer sheath from the dura mater which is also connected 
with the periosteum as it passes through the optic foramen These sheaths 
are separated from each other by spaces that communicate with the sub- 
dural and subarachnoid spaces respectively The innermost or perineural 
sheath sends a process around the artena centralis rctmai into the in 
tenor of the nene, and enters immediately into its structure Thus in 
flammatory affections of the meninges or of the brain may readily extend 
along these spaces or along the interstitial connect le tissue in the nerve 
The intimate association between the infected meninges ind the ocular 
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aud ■narm ‘iponging It is tjttCstiouaWc wlitllicr or not the no helmet 
has anj Mrtucs othir than its seditiM action 

Tlic usual sedatnes of hroimd, chloral, coinhmations of phcnacetin, 
aspirin aud codoin aud (odem and Mroual aio usualh necessary duniig 
the acute iicriod of the disease ITorpliin is often iinpcratue Sometimes 
h>oscm must he u'sed 

The pain and general restless 9>ttiptom9 after puncture uith injection 
of serum arc henefited h^ the locil application of ice-hags or hot water 
hags at the site of the puncture liaising the head of the pitient will 
often rehcac the headache and \crtigo which jpiitc often folluu ilorphiu 
IS often neccssarj during or iinmcdiatelj after the operation 

Some workers have ricomnu tided that the foot of the bed be raised 
about twchc inches, the purjiose hemg to aid the better circulation of the 
injected soruin. This proccduio is often foHowLd h^ complaint of head 
ache and vertigo Furtlumiorc, the writer has found nothing gamed In 
this capedieut, judging hj the couipantive studies of ca^ts m which it has 
been cmplovcd as i«,ainst those in which the patient his been kept loci 
Internal Medication —Some olKciacrs ln\c lUmon'tritcd that uro* 
tropin, taken hj mouth, is sccrttcil into the cttcbro«pinal fluid, where it 
lias some disinfecting properties Urotropin alone, without other treat 
ment m epidemic mcauigUta, is not curative, hut as an aid has some value 
1 arge doses should be prescribed , not less than 40 to CO gr dad) idium 
istcrod in large quantities of water are advised t 

General Treatment of Convalescents — Patients must not be iilloweil 
out of bed too soon on account of the persistent h}droc(.pbaUi3 lodid 
lUtcrnall), iron and other tonics, together with liberal diet help 

TrEATJIEST OF CoUrLlCATIONS 

The complications of meningitis an man) and dangerous They mav 
bo grouped into two Urge divisions In the oiio are included all those 
complications resulting directly from tho local (crehrospinal mtlainmation 
vvith destruction of tissue, including changes in inentaht), various paral) 
scs, e)C complications, aud deafness Iho second division consists of those 
complications due to the cnmplicatmg general meningococcus sepsis pres 
cut before and dunng the cour e of meningitis This includes the commou 
joint complications, septic piiciimonia, pyelitis, general meningococcus 
sepsis, memugococcus endocarditis, middle-ear infection, some of tho oyo 
infections, phlebitis, and neuritis 

Treatment of Changes m Mentality — ^The commonest change in men 
tality following meningitis consists in a change from an amiahle, pleasant 
personality to one that is irritable, vicious, iiid unreliable These changes 
llio irritatt action of urotropin on the kidnoja ahouU be burne in mind If 
hematuria Jevelops tl e drug may be teiuporanlj nitbdrai n — rditon. 
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Ear Complicatvons — Midtlle-oar suppitmtion ainl ileafjie«s are the 
principal car complications 3liddJe-ear suppuration usually remains 
localized, rarelj extending, deeper Quite often tho meningococcus can 
be demonstrated in tbc purulent discliar,,c (arl> iii tin infection The 
usual treatment of piriccntisis and draiuaj,e butBces 

Dcafnc s uiifortunateh is not onh one of the most dangerous, but 
one of the most common eomplieations of mcnirij^tis 1 small percentage 
of cases recover These are probabU prmcipallv caused b> hvdioctphalus 
and Mith the subsidence aud relief of this condition deafness clears up 
This teinporara deafneas is not mfrequentU seen during the course of 
chronic meningitis The condition is rthtied after each puncture and 
recurs as the cercbiospinal Haid rcaccumulatts 

Case 13 — \ man aged 47 hid sutfered from epidemic meningitis for 
2 months After the acute sta^e of the discise he had lapsed into the 
chrome form, the disease confornung to the milder t\pt of chrome epi 
demio meningitis, h%diocephalu8 hemg, the principal feature, and mild 
persistent iiiftction appareiitJv being of Itss coustqiitnce With the 
periodic occurrence of hidrcKcpbaius the patient began to complain of 
buzzing roariiie noises in the head and of eevero deafness With the 
relief of hvdroccphalus ba lumbar puncture deafness promptlj cleared 
up Vfter an illness of 3 months the patient bad sulhcientl> recotered 
so that he could get about He howeicr complained of fairl> persistent 
headache and couiiderabic impairment of hearing The pupils rcinauicd 
dilated and ho sutfered from occaMoual moderate diplopia Tho \eiiia 
of tho scalp Merc modcTatel> dilated Maeouens sign Mas quite pro 
uouuccd The SMuptoms Merc considered to be due to h>drooephaluB and 
lumbar puncture Mas advised but declined by tho patient These s\mp 
turns persisted for a pericd of about 0 MCtks graduall> improved and 
ultiiaatclj disappeared ihe patients hearing was finally as ^ood as 
ever 

Case 14 — A boj, aged 8 was admitted to the bo pital suffering from 
a very severe acute attack of epidemic mcmiigitis Twenty four boiiis 
later it was noted that he was conipletelv eleif Under the course of the 
usual active serum treatment lie pn>mptl> iinpioved and was convalescing 
on tho tenth daj after admission to the ho pital On the fourteenth dav 
he Mas discharged Ho was able to get about nnd felt Mcll in every wav 
no headache no evidence of h^drueiphalus He was ub olutclj deaf in 
both ears, however hen seen 6 months later thero Mas no improvement 
Deafness m this ease was evidentl> due to earlier nuclear lesions 

In all cases of deafness therefoie it is most important to determine 
whether or not hydrocephalus is present, since this offers practically the 
only hope of relief 

The other more common penuaneat form of deafness occurs often soon 
after the onset of meniDjjitis and is due to the destruction of tho auditory 
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none zuaA (bus explain (be frequent tyc siJppurTtious 211 opidcKJic 

iHpmugUis 

Another possible :aod<. of infection in mciutigitis itn^ be the seita 
geiicrTl bictcncmia (‘cpsis) nbidi la fnHjuoutl^ present m (he acute 
stages of the disc i«G 

The most common cm eoinpheitioiis in the order of their frcipieiicj 
are coiijunctiMtis palsies, suppiiratiTC choroiditis, and infection of an\ of 
the odier stmeturcs of the c\c or paiiophthahnitis 

CoiijnnctiMtis IS a xtr^ earl> complication soniLtniics exon occurring 
ni the pifmcningitie stige I he condition is btiiigii and nsinllj heals 
‘ipontancmislx I ittlc tixitment is ncctssarj 

Crops of herpes on the ixchds and cornea are xtr^ oceasionjll) seen 
bxc palsies mo t often of (lit sixth ntrxe, cavi3in„ strabisinus, are 
temporarx and '’pa'uuodie in chiractcr Perm incut pinljsts of tins nerxe 
or of the third iienc an xer\ rare 

Sippiiratixe ehorouliti* or nifiction of am of (ho other structures, or 
pinaphtlnhniti*, should be dngiiosad earlj and the regiilir tRatment 
proniptlx instituted Thev compile itious nufortnn itcl\, arc ipiitL com 
mon in nunnigitia, and are the most fic<]uent can cs of blindness 

The local application of antimcmngitis serum here again suggests 
Itself llio action of tlit antnneiini^itis serum folloxxing its loc,iI sub- 
dural injection has alread\ been cxpliintd Ilic serum bcnetits priiici 
pxllx tbrouji Its local opsunie action xxbile bathiii(, the parts and stnmilat 
mg the Icukocxtis to d^est the bacteria llio same reaction occurs m 
test tubes or m injections into tho peritoneal caxitj of the guinea pig of 
lixe culture of the meningococcus ind the specific serum The local ap 
plication of the antiincmugitis scrum in the c\c xxill therefore, suggest 
itself as a rational imasurc lu cases of eonjiuictixitis it ccrtanilj oUoht 
to bo xcr> beneficial Fortnnatelj, however, thc«c eases clear up spon 
taneousl> and do not require an> special treitmcnt Observations on the 
effect of serum IocaU> applied should nexerthekss be made Scrum used 
carlj m cases of conjuiictixjtis maj prextiit the sexero complications of 
conjinictixitis occasionally encountered, and niaj possiblj avert or benefit 
the cases with deeper infection 

The other forms of blmduess arc due either to prc'isure or nuclear 
lesions Pressure is one of the rarer causes, and is seen in the forms 
of extreme hydrocephalus, as well lilnstrated m eases of posterior basic 
meningitis where the xeiitnclos are markedly distended with the encap- 
sulated exudate V study of the fundus shows a decided blanching of 
the vessels, immediately followed hy their filling up, with temporary im 
proxeinent in vision after ventricular drainage Other eases show a 
varying degree of optic neuritis 

Prognosis in cases of blindness foUowiUQ nuclear lesions is bad, and 
little or nothing can be done 
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livpostasis The throat auJ mouth, should bo Lcpt clean, and care should 
ho used while feeding a patient to present inhalation of food 

Pyelitis — 111 epidtinic incningiti as m other forms of general stp 
SIS, pjelitis IS quite common, and is evidenced not only by a bactenuna 
hut also by the appearance of pus and casta in the unne During the 
bactenemic, prtmcnmgitie stage one cau frequently find uieiiiugococci 
and pus cells in the unne in considerable numlicrs even before meniugo 
cocci cau be found in the cerebrospinal fluid With tlie localization of the 
infection 111 the mcniu^es and the appearance of meningococci in the 
cerebrospinal fluid, the or,,anisins and pus celts either diminish very con 
sidcrahly or totally disappear from the urine This of course indicates 
that the general infection has subsided to a marhed degree Occasionalh 
however, pus cells and luemngoeocc i persist m the urine, and may be 
accompanied by tenderness and enlargement of the kidnet This eondi 
tioa of py clitis rareh , if t\ or goes on to surgical kidney It is important 
to rccognizo tho condition, since sometimes ouo can explain persistent 
fey or whieli othenvise might bo attributed to the moniugitis proper 
l»o special treatment is nccos ary The general measures of urotropin 
and Qctiro elnnmatiaa suflico 

Case 15— Boy a^cd 13, after 6 davs scrum trcatineut of epidemic 
meningitis was apparently making a brilliant recovery His cerebrospinal 
fluid had quite cleared up temperature had come down to iionnal and 
all clinical signs of mcmugilis had abaud After 24 hours of normal 
temperature feyer aeaiu rose to 104 Tlic first suspicion of course, was 
that the patient was suffering a relapse Ho howcaer, presented no dim 
cal symptoms of a relapse V careful examination led to the disco\er\ 
that the patient had a tender slig^itl? enlarged kidney on the right side 
The urine had a moderate number of pus cells and Gram negative diplo 
COCCI which subsequently culture proved to be meningococci Urotropin 
was admmisteied in Ipige dosts He continued to run a septic tempera 
ture fluctuating between normal and 104” to lOo dail\ In order to 
eliminate absolutely the possibility of a slight, peisi^tent infcetion in 
the meninges, another lumbar puncture was done on the second day after 
the reappearance of the«e symptoms. The cerebrospinal fluid howeicr 
was normal m eaera way After a period of 10 days temperature came 
down to nonnal and with it theie was a comcideut ckaniig up of the 
tenderness and enlargement of the right kidne\ The pus cells and 
bacteria disappeared from tho unne 

Heart Complications — Chronic menii^ococcic sepsis duo to localiza 
tion of the meuiDpOcoccus dunng the penod cf general sepsis in ana of 
tho vahes of the heart with the production of a chronic, nlceratn , or 
malignant endocarditis is a very rare complication Tho picture is the 
visual one of malignant endocarditis The cases hn^jCr from a few weeks 
to sev eral months Anemia and emaciation are progressn e and infarctions 
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apparatus The auditorv upr\c, hke the optic nenc, is ^erj clo«clj asso- 
cntid uith the ijicjii»j.cj> It is ^tiienilh litlaiLil that the infictiou in 
tUo uienuij^s txtmda alou^ tin irtchuoitl she ith of the \uditor\ m.r\e into 
(he auditor! cuiil spreadiR^ afotig (he \ti»UhuUT ntne and inftcdiiQ (he 
structures of tin minr ear With ixco\cr> from the prmur\ disease the 
auditor! ueiae degeiieratts md a eiealnx fills up thu mteniil auditorj 
eaual aid the struetmes of the mtirual cur Ihis form of deafness is 
ludcpciidcut of h! droeepU ih»<» and is not aiumahle to trcatiiicnt 

Joint Complications — Lmler the diMsiun of cutnphcitiona due to 
general nieumgococcus sepsis the joint complications will first Ik. con 
sidercd Joint imohcmcnt occurs in la per tent of all cist^, apiKarmg 
during all stasis of the di case In mo^t instinecs it is a polyarthritis 
iffcctmg the smallir joints of the hand and the larger joints of flic upper 
and lower extremities The Itaiou is usually benign and clears up 
spontaneously 

The wawal acute foTtn of irthinis occurs xeis c\xU in the disease and 
consists of a mild onl\ luodcratiU pimful sinoMtis, which subsides uith 
out am special tmrincnt in a xiri few da\s i^ouictimes, howcicr, tho 
condition tends to a ebrotne om, lasting weeks or months Tiio 

joints ore painful and swollen, the tis ties thickened, and there, is mod 
crate disibiht! The condition is benefited by local mcasnns of heat, 
mas age, and covmtenrrl(aut^ Meningococcus lucciiic offers mo t hopo of 
permanent and rapid cure Small doHS of a0,000,000 to 100,000,000 
meningococci should be u^cd at first, later followed by hrget do«cs, until 
response is obsened or the reaction is too sceen, Iho do»e3 should 
ordiuanly be admimstcrcd at iiiterrals of Itom three, to fiiQ d lys, but it is 
best to be guidfd b> tho Kipoii'ie and the reietion 

A less conimou fonn of tins complication met during tho course of 
meningitis is a icre «ciere acute arthritis Ihc joints am beicrcly swollen 
and painful flu condition is ncconipuued be high septic temperature 
Instead of cleanji., up (juiclvK, as docs tho usual fonu, this conditiou tends 
to hciome more aggrnated Actiec radical measures ure indicated It 
L 13 been found that tappui^ the joints and rcmoiiiio the fluid m them by 
a^ipiratioii, followed bv the injection of i small dose (10 to 15 c.c.) of 
antimenmgitis serum diiectU into tho joint caiiti, gi\o prompt relief 
and sometimes brilliaut ricoicrj lleapoiisc is imnudintc and c\en more 
gratifying than in the subduril treitmcut with the DutiiucuuijjiUs serum 
Swelling and all evidence of local inflammation usually promptly subside 
This ja another instance of the rational and beneficial eSTccts under 
tho direct, local application of cpccifie iiumuuo sera to tho infected 
sito. 

Septic Pnevunoma — Septic pninimonia is one of tiie inor» frcijueut 
terminal complications Tho principal treatment is pKiphilactic. De- 
lirious stuporous patients should be turned from side to side to prevent 
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ever} mcaas of treatment It rarelj last^, however, more than from 
tmhe to tn-cntT four hours 

Occasionalh the s\Tnptoina abo\e described maj he mui.h more severe 
and, fora time mav he lerj alarming especially if the appeaiance of urti 
cana be delayed, and if there be doubt as to the causation of the symp 
toms The patient may haie a seicre chill and dtvelop a lerj hig,h 
temperature, may become prostrated and aonictime^ mav suffer severely 
from shock These cases mav lx? alariniug tnd may even terminate in 
death The follovvinj, ease (quoted from Sophian Epidemic Cenlro 
spinal Mentngilts &t Louis) illustrates 

Ct»c 10 — ^fodcratelv “cvere cisc of epidcimc meningitis Injcetcd 
with serum ou three const cutnc duvs following patient s admission to the 
hospital fheu on the fifth da\ and tapped for simple removal of fluid on 
the seventh dav Svmptoms were vtrv much unproved child was brighter, 
stiffness of the neck was onlv 8 li 5 ,ht the ilacowon was slight temperature 
was 100“ F, and cerebro pmal fluid bad cleared up, vieldiug only a few 
intracellular organisms On the oie.htli day temperature suddenly rose to 
104“ F General condition vras not so ^.ood The patient vomited, ap 
peared stupid, puNe was weak but tbtrt were no other pressure signs 
The onset of such violent symptoms in the face of previous steady improve 
meut caused the author to suspect that possibly tue meningitis was not 
accounting for the svmptoms Ceucral trcafincuf was given 4.bout J 
hours later a marked urticaria ippcnrcd all over the bod\ General con 
ditiou became worse and pulmonary tdema quickly developed It was 
noticeable, however that while the ^encr-il condition was not good it 
wns not as bad as it would be u ually with terminal pulmonarv cdtina 
kctive general treatment with cupping of the chc»t g4\e immediate re- 
sponse in a few hours The following day urticaria was still present 
but general condition was e"od and edema entirely gone 

During the course of treatment of an acute ease of meningitis the 
development of these symptoms mav ht vcr> confusing in that there mav 
be doubt as to whether the severe general symptoms and high fever are 
due to a relapse of meningitis or to the serum sickness or other complira 
tions If the patient U. still suffering, from meningitis there may appear 
an ag^^ravation of some of the meningeal svmptoius, especially the stupor 
headache and ngidity of the neck If the patient be convalescing from 
meningitis there iifccwist mav appear a group of nitningcal symptoms 
which may lead to the suspicion that the patient has suffered a severe 
relapse Isetter and Dcbre have described a group of eases in which severe 
meningeal edema was the predominating featuie of the attack of serum 
sickness Clinically the svmptoms were very suggestive of a relapse 
Lumbar puncture Melded a clear fluid with no organisms 

The appearance of the above-dcsenbed untoward group of symptoms 
occurring ou the eighth to tenth day of the disease in a patient who ap- 
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more and more frequent There is \ery little hope m treitment The 
antimemugitis serum injected subcutaucouslj and active \accin'ition, 
preferabh i\ith an autogenous meningococcus \accine, offer most hope 
The antimeningitis serum should be injected nt first in moderate doses of 
20 to 40 c c , repeated at intervals of a few da\8 If there be no response 
after a few doses actne vaccmation should be instituted, beginning at 
first as in other eases with small doses repeating the doses it frequent 
intervals and increasing the dose until response is apparent These cases 
irc so rare that earlj diagnosis is uiuall} missed Active specific treat 
ment with serum and latcine should offer a fair percentage of rccoieries 
if treatment he instituted earlj 

Serum Sickness — While serum sickness proper is not a complication 
of meningitis, it is so commoulj seen during the course of memngitis 
that It ma> be properh classified as one of the common complications 
of the disease 

The writer has noted the complication iii about oO per cent of 300 
ca^ca which he has persouaiiv obsened The antimeningitis serum is not 
refined or concentrated like diphibcn*i and tetanus antitoxin, and verv 
large doses must be used An jicragt case is injected with 100 to 200 c.e 
of serum during tlu course of the illness Vbsorption of the serum into 
the general ciiciihtion is \crj rapid after its injection into tho subarach 
noid space in meningitis aWrptiou is cicii more rapid on account of the 
largo area of infiammatorj tissue with which the scrum comes into direct 
contact 

Sjmptoms usualU appear on the eighth to tenth daj after the first 
dose of serum Not infrequentlj the actcleratcd reaction occurs on the 
fourth to sixth da> after the first injection m cases where the dose of 
serum has been repeated The writer has also xctri a number of cases 
wheie the immediate reaction occurred within a few minutes after the 
first dose of serum In a few cases the history of sensitization to horse 
serum through pieiioiis injection with diphtheria antitoxin was obtained 
111 6 cases liowcier, there was apparciitlj constitutional sensitization to 
horse serum, no picMous sensitization to horse serum had been pioduced 
These cases conform to those which have been discussed following the first 
doso of diphtheria lutitoxin For reasons nientiomd, however the out 
look for prtientne measnres with tho use of this serum is not hopeful 

The s>mptonis arc, in the majontj of cases, annojmg, but not alarm 
uig, conforming in everj way to the well known picture of serum sickness 
and consisting of marked general giant urticaria, or a general erythema, 
erythema multiforme or occasionally angioneurotic edema There aie 
some nausea and \omitiug and moderate fever Pam m the joints, some 
times accompanied by slight swelling, albuminuria, and general adenitis of 
moderate seventy occasionally occurs In the average case the patient 
complains of severe itching, which is very annoying and resists almost 
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result of anaphjUxis Such fatilities, llowe^e^, liavo been reported by 
other obseners Resredka, m calling attention to tbe great frequency 
of serum sickness following the u&e of the antimenuigitis serum bj intra 
spinous injection, mentions 10 fatal cases 

Rosanow bas adiised the pielmnnarj injection of the serum sub- 
cutancou'’!}, intramuscularlj, or lutravcnouslj m dosca of 4 to 2 c.c 
as a protection against the anaphylaxis followiOj, tbe intravenous injection 
of serum (Ibc same would hold true for the intra^pmal injection ) 

The case quoted by Giysez and Duputch in which a preliminary 
intraspmal injection of 2 e.c of serum given a chronic case of menint,iti3 
(the last dose of serum had been three weeks previous) did not prevent 
the occurrence of severe symptoms of anaphylactic shock following the 
injection of the therapeutic dose of scrum, shows the unreliabilitv of this 
method also 

Besredka goes a step farther by suggesting that a patient mav bo 
protected by the preliminary injection of repeated instead of single doses 
of serum Those should be applied at short intervals, tho dose being 
gradually increased This method of dcsensitization appears to be more 
effective 

'\^cll, m a Tfccut publication, shows hv obsonation on guinea pigs 
that the desensitizing dose vanes in proportion to the initial sensitizing 
dose, where the sensitizing doso was small the desensitizing dose should 
be small and vice versa He calls attention to the obvious difficultv of 
determining the necessary desensitizing dose for the human b^ing and 
therefore tho impossibility of absolutely safeguarding a patient b> either 
tbe injection of a single larj,c dose of scrum or by tbe repeated doses 
The use of the very large therapeutic doses of serum in meniUigitis would 
require very larj,o desensitizing doses of serum injected subcutaneonsh 
An analvsis of this subject warrants the following deductions 
Serum sickness though of freqnent occurrence following tbe injection 
of antimeuiDgilis scrum is rarely fatal 

It IS desirable to inject a protective desensitizing dose of serum if there 
be an interval of several days between the doses of senim 

The most practical desensitizing protective method at the present time 
IS the subcutaneous injection of a few cubic centimeters of serum a few 
hours before the mtraspiual dose The complication of true anaphylaxis 
terminating fatally is so rare that one is not justified in withholding the 
tlicrapeutic dose of serum on that account 

Treaimini of Strum Siclcnfis — ^All treatment is concerned with the 
relief of the extreme itching and m the case of severe svmptoms with 
general treatment for shock The local sedatives of value arc alcohol, 
warm sponges sometimes ice-cold sponge^ the use of bicarbonate of soda, 
menthol ancsthcsin ointment and other wellknown local sedatives 
Internally general laxatives should be taken, diet should bo light Salol 
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pirentl^ Las been iIoiiIq %vc 11, nud ^\Lo is convalescent from meningitis, 
should ilwajs kad to the siispiciou of scrum sickness, even tlioiigli tlio 
urticiria proper has not 'vet ipptirtd If the meningeal condition has 
been responding as avoll ns can ho expected it is well to kavo the patient 
alone, rather than to puncture uimeccasanlj and further depress him 
In the writers cxpcncuco almost anj secoudirj complication during 
the course of mLnina:itia which is aceompamed h^ fever is usuall} promptly 
attended bv an ae,gravation of the mcmn^eil svinptoms, Lspccnll^ in the 
rigiditv of the neck and Ivt Hug’s even though lumliar puncture docs 
not reveal an actual rcl ipse or aggrav itioii of the mcinng,itis projicr Tor 
example, one of the writers cast**, a t,irl of fourteen, developed repeated 
crops of herpes, the list crop occnmii,, on the eighth di> of the disease 
when the patient was com ilcscing from meningitis Lach crop of herpes 
was attended bj a rise in tempemture to 104®, and each crop, furthermore, 
even the list, was attended bv increased n^iditj of the neck, stuiwr, and 
marked Ixeniv It is possible that the eases described is meningeal edema 
complicating serum sickness might Iw explained m this wa^ 

lo recapitulate On tiic su^plClon of scrum sickness it is well to 
leave the patient alone and treat him gciicrall) Under tio circimistanecs, 
however, should scrum he administered under tho impression that the 
patient IS having a lelupsc if a strong suspicion points to tho symptoms 
being duo to serum sickness prosier 

The greU frcqiieiicj of scrum sickness following tho injection of tho 
antimeuingitis «eHim should render one cautious iii administering tho 
scrum bv iiitraspinal injection if (here be an intciral of several daja siiieo 
the last dose of scrum The following mstuico of anaphylaxis (quoted 
from Sophian a Lpu/CHHC Ccrrhros/UMii/ Vemu^iks St Louis) ilhistritcs 
this danger 

Case 17 — Girl, aged 10 Moderately severe case of epidemic men 
ingitia Ilad been injected with the antimuiuigitis sonim subdurally on 
2 succe«8ivo davs with considerable improvement so that the attending 
physician thought that further serum treatnieut might bo unnecessary 
Four days later (G days after the fin>t dose of scnmi) a moderate rclap'ie 
was observed and the patient was sent to tho hospital Iltr general 
condition was very good lumbar puncture was jierfonucd and 15 cc 
of antimciinioitis serum were administered Her coiulition at the end 
of the operation was good Four hours later a severe, giant urticaria 
suddenly broke out, accompanied by delirium and symptoms of intense 
shock Piilso was rapid and weak, color was cvauotie, and within 
an hour a severe general pulmonary edema developed ilic imracdiato 
condition of meniUoitia wqs not aggravated Active general treatment 
fortunately brought notable response in a few hours Iho patient made 
an uneventful recovery from her meningitis 

riio writer, in i very lar,,c experience, has never liad a fatality as a 
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result of anaplijlaxis Such fatnlitien, ho^vever, have been reported by 
other observers Besredka, >n calling attention to the great fre<iuency 
of scrum sickness following the use of the antimcningitis serum bj intra 
spinous injection, mentiona 10 fatal cases 

Eosanovr has advised the pieliminar^ injection of the serum sub- 
cutaneously, intramuscularly, or intravenously m doses of 4 to 2 cc 
as a protection against the anaphylaxis following tlie intravenous injection 
of serum (Tho same would hold true for the intraspiual injection ) 

The case quoted hy Grysez and Dupuicli, in which a prclimmarv 
intraspiual injection of 2 cc of serum given a chronic case of meningitis 
(the last dose of scrum had been three weeks previous) did not prevent 
(he occurrence of severe symptoms of anaphylactic shock following the 
injection of the therapeutic dose of serum shows the Unrehabihtv of this 
method also 

Besredka goes a step farther by 8Hg5,cstmg that a patient may be 
protected by the preliminary injection of repeated, instead of siiij,!? do^es 
of serum These should be applied at short interval, tho dose being 
gradually increased This method of desensitization appears to be more 
elTective 

^\cil, ID a recent publication 'ihows b> observation on giunci pigs 
that the dcseositisiDs dose varies m proportion to the initial sensitizing 
do«e, where tho sensitizing dose was small (ho desensitizing dose should 
be small and vice vcrsi He calls alteuiion to the obvious difficulty of 
determining the necessary desensitizing dose for the human being and 
therefore, the impossibility of absolutely safeguarding a patient bv either 
the injection of a single large dose of scrum or by the repeated doses 
The use of the very large therapeutic doses of scrum m meningitis would 
require very largo dcsen>vitiziiig doses of i>crum injected Bubcutaaeou«ly 
An analysis of this subject warrants the following deductions 
Serum sickness though of frequent occurrence following tho injection 
of antimeningitis serum is nrcly fatal 

It 13 desirable to inject a piotective desensitizing dose of scrum if there 
be an interval of several davs between the doses of serum 

The most practical desensitizing protective method at the present time 
13 the subcutaneous injection of a few cubic centimeters of serum a few 
hours before the intraspiual dose Tho complication of true anaphylaxis 
terminating fatally is so rire that one is not justified in withholding the 
therapeutic dose of scniin on that ‘iccount 

Treaftm7it of Seru-in SteJme-is — ^All treatment is concerned with the 
relief of the extreme itching and in the cavs of severo symptoms with 
general treatment for shock. The local sedatives of value are alcohol, 
warm sponges sometimes ice-cold sponges, the use of bicarbonate of soda, 
menthol anesthesia ointment and other well known locil sedatives 
Internally general laxatives should he taken diet should ho light Salol 
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aud menthol appear to help, and scdatitcs, such as codcm or, if necessary, 
moiphni, or ntropm in 1/100 gr dosts, sometimes seem to shorten the 
durxtion of the attack 

Eor niiaph^laxia general measures of active stimulation, artificial 
respiration, if iicccasarj, or chloroform for convulsions should he used 

In Case of relapse serum tiiitiuiut vvould he indicated, in case of 
scrum siekness geueril treatment If scrum he injected bj mistake m 
the latter condition tho danger of ‘ immediate’' serum reaction or true 
anaphvla\i3 would complicate the existing condition The general expen 
enee with serum treatment, however, is that neither reaction at such u 
time would be apt to ensue 

Relapse — Relapst is moio coimiioii than it should ho with proper 
treatment The pnncipal cause is a discontinuation of scrum treatment 
before the mfoetion Ins Ixtu sutRcieutly controlled One or more doses 
of serum injected suhdurallv maj give such marked and prompt response 
that the phvsicnn la often templed to leave well enough done, even 
though the patient shows some sign of persistent infection and h>drociph 
alus This combiiiatioii uf pemistent hjdroecpholus vvitli mild infection is 
most dangerous, since it uot only has a tendency to cause chrome inciiui 
gitis, but also to inritc the serious complications prcviouslv described 
Ihus, in manv instance^, c lacs of rclap*© ire not relapse at all, hut rather 
an aggrivatiou of cases of chronic mciuiigitis, an aggravation of the 
hjdroccphalus and a lighting up of (he infectiou in the meninges, which 
infection had only pirtiallj been dcstrovod Cases such as tlicso should 
propcrlj not he classified as relapse The patients had never really 
recovered 

Treatment — Tho first essential in trcitnitiit is prevention Serum 
troatment in eases of epidemic memiigitis should be continued as lung us 
13 necessarj , that is until all trace of actno mfectiun has disappeared uid 
all evidence of severe persistent hvdrocephalus has been chimaafcd If 
bacteria be pnscut iii the cerebrospinal fiuid, and espcciallj if they ho 
extracellular, serum treatment should be coutinucd 

Treatment of relapse proper should be cirritd out along the same 
lines as described foi the acute condition Indications for tho doses of 
serum and for relief of Ljdrocephalus aie tJie same as for acute munugitis 
Vaceme, especially autogenous, m this couditiou helps more promptly to 
clear up the infection 


ANALYSIS OP INFLUENCES AFFECTING PROGNOSIS 

Prognosis of all infections elcpends upon tlu same factors (1) the 
severity of the infection (2) the resistance of tho patient, and (J) the 
character of the treatment employed 
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The mo^t^llty rate (70 to 90 per cent) of cases not treated with serum 
speaks for the se^erit} of the infection m meningitis The fulminating 
serero bactenemic cases otfer the worst prognosis These often die before 
anj treatment can be iiistituful The average acute case offers best hope 
of response to scrum therapv if treatment bo instituted within two to 
three da^s after the onset of the disease The prognosis of the chronic 
meningitis cases is much worse, many more die, and those recoitnng 
often hare serious sequela? 

The prognoais of the posterior basic meningitis cases is unifomilv bad 

The most important factors in the resistance of the patient are the age 
and general condition of health \ge mcidcnco is an important influence 
most prohablj on account of the ahihlj to resist infection Prognosis in 
children under one year of is vm bad Fidh 50 per cent die even 
with early instituted specific vrum treatment Likewise the piognosis 
in old people is not so g<x>d Robust individuals in good health have 
of course, a better proguosis than weak individuals Tlio prognosis is 
c«pecialh p<ior among alcoholics who havo a tcndeiicv to develop violent 
exhausting delirium and early hvpostatic pncnmoniB 
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The most important influence aflectiog prognosis in meningitis is 
treatment Treatment m turn is most influenced by the early diagnosis 
the use of a potent, higlilv immune serum the proper administration of 
serum, and the active administration of treatment until the infection is 
thoroughly under control Eariv diagnosis is most important Statistics 
recorded by all authors under the best form of senim treatment confirm 
that the most successful results are obtained when treatment is begun 
on the first to third dav of the disease next best when treatment is 
begun on the fourth to the seventh day of the disease and worst results 
when trevtmeut is instituted later m the disease The table on page j2 
graphicalh bears this out 

The importance of a hv^ly potent antimeningitis serum is apparent 
Unfortunately there is no accurate method of standardizing the antimen 
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and menthol appear to help, and sedatives, such as codeiu or, if necessary, 
raorplmi, or atropm m 1/100 do‘u;<», soinetiinoa seem to shorten the 

duration of the attack 

Eor anaphjlaxis general measures of active stimulation, artificial 
respiration, if neccssarj, or cliloroform for convulsions should ho used 

In case of rcHpso serum tiiitment vvould be indicated, in case of 
serum sickness gcuenl tieatiiicnt If scnau be, injected b^ mistake m 
the latter condition the danger of ‘immeidiatc” scrum reaction or true 
anaphylaxis would compile ite the existiiie condition The general cxptn 
ence with scrum treatment, however, is that neither reaction at such a 
tunc would be apt to ensue 

Relapse — Rchp^i is more coniinoii than it should ho with piopcr 
treatment The pnucipal cause is a dibcontinuation of scnim treatment 
before the infection has Ikcu suffieieiitlv controlled One or more doses 
of strum injected subdiirallv mav give such marked and prompt response 
that tho phvsiciaii is often tempted to leave well enough alone, ctcu 
though the patient shows «onie sign of pemstent infection and h>droccph 
aluB This combination of persistent liydroccph'ilus with mild infection la 
most dangerous, since it not only has a tendency to cause chrome nicnm 
gitis, but also to iiiTite tbe serious complicitions previously described 
riius, m many mstanceo, c ises of relapse ire not relap«a at all, but ratlicr 
an Oegravation of eases of chronic incmngitis, an aggravation of tho 
hydrocephalus and a lighting up of tho infectiuu in the mcniugts, which 
infection had only partially been dcstioycd Cases such as these should 
properly not be classified as relapse The patients had never really 
i-ccovercd 

Treatment — Tho fii^t essential in treitment is prevention Serum 
ticatmcut in cases of epidemic incniiitjitis should bo continued as IoiIq as 
is necessary, that is, until all trice of active infectiou has disappeared and 
all evidence of severe persistent hydrocephalus has been eliminated If 
bacteria be present in tbe eercbrospinal fluid and cspeeillly if they bo 
extracellular, serum treatment should be coutinucd 

Treatment of relapse projH-r should bo <arrud out aloiio the same 
lines as described for the aeute condition Indications for the doses of 
serum and for relief of hy drocephalus are the same as for acute incuiugitis 
Vaccine, especially autogenous, lu this condition helps more promptly to 
clear up the infection 


ANALYSIS OF INFLUENCES AFFECTING PROGNOSIS 

Prognosis of all infections depends upon lh( same factors (1) the 
seventy of the infection, (2) the resistance of tbe patient, and (J) the 
character of the treatment employed 
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one la m these cases -warranted m waiting, twentj four hours, or possibly 
a little longer, before treatment is again administered 

Subjective and objective svmptoms of hydiocephaliis must also be 
carefullj watched and, if pcrbistent, hjdiocepbalus must be treated by 
simple puncture with removal of fluid Cases of posterior basic meningitis 
should bo recognized tarlj and direct mtravt utricular puncturo ho per 
formed at the cirliest moment This is the only possible hope for these 
cases, and active intraventricular treatment should in all cases be insti 
tuted and kept up as long as there is any hope 

It has been demonstrated by (he writer and others that the meningoeoc 
cus 13 made up of a number of ‘ilrain‘> as differentiated by immune serum 
tests This difference in strains explains why some writers believed that 
postenor basic incmiigitis was produced by an organism differing from 
tha memngococcus, and also explained such dassificition as the pararaenin 
go coccus 

It la very probable that an epidemic in a community is produced 
by tbe same strain of meningococcus Occasionally some cases of only 
moderate severity resist the scrum treatment even though it be instituted 
early and under favorable conditions Such failure cm bo explained 
by the causation of tbe disease by a strain not included m the immune 
entimeuiugitis serum employed 

The most valuable signs of response to serum treatment are the effect 
upon the sepsis and clearing up of the bydrocepholus The effect upon tlio 
fever is especially striking About one third of the cases show favorable 
response by critical fall m temperature and many others by gradual fall 
to normal by lysis a few days after scrum treatment js begun 

Prompt improvement and rapid clearing up of violent dehnum, stupor, 
and convulsions are likewise very remarkaWe A not uncommon picture 
IS a violently delirious restless noisy patient one dav and, twenty four 
hours later, after senim treatment, a rational quiet, sleeping patient 

General improvement and cleanng up of active signs of meningeal 
inflannnation, as evudeneed by improvement in the Ivermg sign and neck 
ngidity, often j,o hand in hand with clearing up of tho active mental 
symptoms 

The most convincing sign of improvement, however, is demonstrated 
hy microscopic txamination of the cerebrospinal fluid The change in the 
sediment after one dose of senun from tho picture of many bacteria 
mostly extracellular, to a microscopic picture twenty four hours later of 
few bacteria mostly intracellnlar, is absolutely convincing ks a rule 
there is coincident macroscopic evidence of improvement in the cleanng 
up of the turbid cerebrospinal fluid Thu alone, nowever is often mis 
leading At times the cerebrospinal fluid becomes much more turbid 
after a do«e of serum, even with maiked improvement This may he 
explained by referring to the action of the antimenjngitis serum The 
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mgitis scnim The staudanl for diphtheritic and tet-inua antitoxins is 
uniform «!0 tint the federal tvO'cmintnt cm check up tho products ollcrcd 
on tho market and proic whether or not a product contains the required 
uumhor of immune uiuts The methods u'icd in dctcrmimug the potency 
of a senmi, consisting of the opsonic lest, bactericidal test, complement 
fixation test, all depend to a aery great cxlail, upon tho pcr«onal cipiation 
and the reagents used in the test so that a uniform standard in tenns of 
opsonic units or complement fixation cannot bo established Variations 
and fiuctuations in potency of different preparations of tho antimcuingitis 
scrum can, therefore, be readily understood Tins, without a doubt, 
explains some of the poor results recorded at different times m treatment 
All manufacturers of antimcmngitis scrum should carcfullv check up ths 
potency of their product, not only by laboratory biological tests, but by 
carefully watching the results of clinical tests as well since by tbe latter 
obscnatious alouo can one bo absolutely certain whether or not a product 
la up to tho desired potency 

The importance of properly admiiuslcrmg tho ontimeningitis serum 
has been fully explained in the preceding pages It must always be borne 
in mind that incorrect technic may be both hamiful and acr> dangerous — 
harmful in that the patient is temporarily depressed after tho injection 
of the serum, allowing the infcctiou to gam headway temporarily, anil 
dangerous m that tho paticut may be killed as a direct result of improper 
injection The patient should always be carefulh watched during 
the operation, and blood pressuro obscnatious should always be 
made 

The importance of properly following up tho serum treatment is now 
al'io apparent Dangerous chrome forms of ineninj,iti3 and posterior basic 
memnoitis will, to a ^cry marked degree, be prevented, and many of the 
dangerous complications and scquelas will bo avoided Treatment must 
always be actively kept up as long a bacteria persist m the cerebrospinal 
fluid m any numbers, the exception to tins being where there is a prompt 
response under serum ticatment and a few intracellular bacteria persist 
m the cerebrospinal fluid With accompanying good clinical condition 
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amoLg 1,032 cases reported during the bci^t of tlie epidemic 812 died— a 
mortally of 78 7 per cent In 1907 among 828 reported cases there 
Mere G42 deaths — a total mortalitj of 77 6 per cent. The following tabula 
tiou of a few of the reported statistics bears out this remarkable rciersal 
m fguies since the introduction of scrum treatment 
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PROPHYLAXIS OF EPIDEMIC MENINGITIS 

Epidcmio meniUeitia is caused by tfae meningococcus The disea e 
primarily begins as an infection of tbo iiasopbar^n:; b\ tbe iQeningocoi.cua 
The organism can be demoustnied in the secretion of the nose and throat 
in 00 per cent of the Btnclen dmiii^ (be tint ten dijs of the illne* 
Dunn^ epidemics a Iirge percentage of health} contacts become infected 
w ith the organism and hirlor the meningococcus in (heir noses and throats 
Tho great majority, howocr, fully 05 per cent, of «uch contacts — ^hertlth\ 
earners — do not suffer otherwise from the presence of the meningococcus 
in their noses and throats, except po<sibl} to de\eIop a slight nasophann 
gitis During epidemics as many as 55 per cent of all healths mdniduals 
exposed to the disease become health} meningococcus camera The 
organism raa} remain m the nose of these earners for a ver> «hort time 
and di appear spontaneously It ina> disappear for a short time and then 
recur at intenals or ma} persist for a verj long time — months or ctcu 
} ears 

Healthy meningococcus carriers are the senous menace during epi 
demies and are the immediate cause of the spiead of epidemics The 
earners propa^jate the or^,anism producing other earners, a small per 
cent age of whom de^ clop the disease In addition these carriers arc alwaa s 
in constant daci^er of de\clopmg the disease thcmsclrcs should their 
resistance be lowered 

Proph}Iactic measures against epidemic meningitis must be concerned 
with (1) measures of quarantine against earners both among the ill 
and health} so as to preaent tho further dis cmination of the organism 
(2) cmpIo}mtnt of measures to destroj the organism in the nose and 
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serum acts prmcipallj through its local stimulation of Icukocjtosis and 
phagocytosis Thus sometimes the 0um1 becomes more turbid ou account 
of increase m polymorphonuclear leiiVocjtcs, but microscopic esamination 
shows few baetena, and those intracellular 

Improiemcut in h>droccphalus *13 has been explained, is not ordmariR 
as prompt as the subsidence of the infection A rapid clearing up of 
hydrocephalus as shown bj tho diminution in the quantity of the cerebro- 
spinal tiuid obtained by lumbar puncture, is e‘>pcciallv gratifying Wo 
must reiterate, howeicr, that total diminution m quantity of fluid alone 
does not mean improiiment, since sometimes symptoms of sepsis are luudi 
aggravated, «vcu though the quantity of exudate be less Tho possible 
onset of posterior basic nicnmgilia indicated b\ the small quantity of fluid 
obtained by lumbar puncture must always be borne in mind 

The most important immediate elTect of proper serum treatment is m 
shortening the period of tho illness and in the effect ou prognosis. Before 
the days of serum treatment the disease was either rapidly fatal or long 
drawn out, and hiially fatal m tho majority of casc« Iho few eases of 
recovery rarely hated IcsS thau ouc week Fully 50 per cent were drawn 
out over five wfeks or longer As *1 significant contrast is the recovery of 
most ca«<8 in the short period of from ouo to two weeks, many cases 
clcaruio up absolutely lu from five to six days after the beginning of 
treatment 

The comparison of mortality statistics in ciscs treated without scrum 
and those treated with serum is very mtcrcstmg Iho writer’s personal 
cxpcncnco ui the Texas epidemic of 1012 is very significant During tho 
mouths preceding his arrival lu Icxvs there were about lOo cases in 
Dallas and the immediately surrouuduip country The mortality among 
these cases was fully OO per cent Some of the few reported eases of 
recovery were later treated by tho writer for relapse, chronic bydroceph 
alus, posterior basic mcumgitii, and other complications On account 
of the previous scarcity of serum most of tbo 105 ca<>e3 bad not had the 
benefit of full scrum treatment A lai^ proportion of those who bad 
been treated with scrum had not bad the advantage of repeated injections 
Duriiij, the months following his call to Dali is the writer treated personally 
180 ca'ses with a gro'ss mortality rate of about 10 per cent Dr Steiner, 
President of the State Board of Health of Texas, collected during this 
epidemic a total of 2,280 eases m the state The mortality among the 
serum treated cases was 37 per cent as agumst a mortality of 77 per cent 
among those not treated with strum Complications among the recovered 
scrum treated eases were relatively few as against the complications amoHo 
the recovered who were not treated with scrum This reversal of mortality 
statistics has been the experience throughout the world since the inlroduc 
tion of the antimeningitis serum. In the New Tork City epidemic of 
1004 190o the mortality was 00 per ctut among 2,000 cases In 1900 
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week, c\cn if cniUuial studies of the nose and throat proved negative 
Cooperation, among those quarantined 'waa reudilj offered in almost all 
instances 

A central laboratorj was estaUished from which a number of assistants 
went out dail^ to the qiianntintd homes (fimihes m which cases of 
meningitis occurred) The assistants carried swabs and cultural material 
for smears of the noses and throats Fairly accurate reports could be 
made within twenty four hours V Ter> simple method is to use ordiiiarj 
thiL at culture aw ahs and I oeffltr s tubes of culture media After the tubes 
are inoculated thej are incubated at 7 C for eighteen to twentv four 
Lours Smears arc then made from the surface growth and stained with 
Grama stam If Gramnigatue diplococci Lc foun] a tentative positive 
report is gneu, while further cultunl studies are made to identify the 
Gram nc^dtive or, 5 aui«in so as to prove whether it be the meningococcus 
or one of tho other members of the Gram negative group of cocci The 
growth 18 inoculated on several other slants after first carrying through 
several water blanks If the mtiiiugocoecus be present tjpical discrete 
colonies usually develop withm eighteen to twenty four hours which can 
almost be ab^olutily identified by morphologv alone 

DuriDe the Dallas epidemic a gieat many healthy contacts were 
quarantined in this wa> Tbov were informed that thev were positive 
earners so that they could nnimdiatelv use prophylactic measures m the 
form of sprats and prophvlactic '.ptcific treatment, they thus not oiilv 
protected thcmvelvca in desfroviug the meningococcus in their na^opharvu 
geal secretions, but at tht lame tune protected the community It is 
true that not all earners can be isolated during an epidemic Lach positiv e 
earner however is a severe menace and every one who is quarantined 
and prevented from further spreading the infection helps considerably in 
stamping out the epidemic 

In Dallas quarantine was controlled m this wav in many families 
.iVfter a penod of quarantine lastin., about a week cultures of the noses 
and throats were aoam taken If negative on two successive occasions 
quaraiitme was lifted 

The community in general was ■warned of the nature of the infection 
and advised not to congregate in crowds to keep the homes properlv 
ventilated and clean, and to guard against promiscuous spitting Schools 
were temporanly closed People were especially warned to be careful to 
prevent attacks of conunoil cold 

During epidemics cases of multiple infection are much more common 
than supposed Strict measures of quarantine immediately with the 
simultaiii.ou's application of gineral prophylactic measures undouhtitllv 
help to reduce the number of these multiple infections 

ilcdicinal treatment m the form of sprays local applications, and 
internal midicatiou imployol as prophylactic measures are especially 
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throat of known earners, and (3) employment of specific measures (such 
as are used at,amsf i>piioid feacr) to proiiuco immunity among as many 
healthv individuals as po'<siblo in an infected community, of course, 
preferring individuals who have been exposed to the di'^casc 

Quauamtine 

All piophylacfie measures, especiilly quarantine, are really only indi 
cated during epidemics The presence of sporadic cases alone docs not 
warrant using severe prophylactic measures 

Vll cases of epidemic meningitis must be strictly quarantined Quar 
aiitme should only he raised when the patient has recovered and when two 
or more cultures of the noso and throat have confirmed the disappearance 
of the meningococcus 

The uuTae and other attendants of those ill should use tho same 
precaution as in treating other contagious diseases Tho sick room gown 
should he worn and where there is close contact with the di8ea‘ic, a gauze 
face ma«k Special care must he taken that tho patient docs not cough 
in one’s face All attiudants should employ the general prophylactic 
measures which will be dtsenhed in the succeeding pages 

All di charges from tlic nose and throat of the patient must bo care* 
fulh destroved Likcwict all excreta, especially tlie urine, should bo 
thoroughly dismfei ted and tbe^ dressings used m tlie treatment of com 
phcating infectious of the e>c, the car, the seerctiou of herpes should bo 
immediately destroyed 

iUl hcalthv mcnibcra of a fimily m which meningitis has occurred 
should be quarantined on suspiaou until a culture of tho noso and throat 
is taken Positiv e culture demonstrating the meningococcus indicates close 
quarantine with the use of local antiseptic measures for the no'>e and 
throat Quarantine should only bo raised when the cultures of the nose 
and throat on two successive occasions prove negative During severe 
epidemics close contacts, even thou^i their nose and throat cultures prove 
negative, should be quarantined arbitrarily for a period of at least a week, 
during wbicb time they should use antiseptic sprays for the noso and 
throat 

Tho measures of strict quarantine controlled by cultural studies are 
just as practicable ana possible in epidemics of meningitis as m epidemic s 
of diphtheria That it is feasible and possible has been proved in the 
control of small institutional outbreaks, and especially well demonstrated 
in the Texas epidemic of 1912 Tbc writer at that time, with tho support 
of the civil authorities, was able to introduec stnc-t measures of quarantine 
Wherever possible all cases of meningitis were removed to a special menm 
gitis hospital All home s in which mcnmgitis occurred were immediately 
quarantined Close contacts were arbitrarily segregated for at least a 
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verj difficult, howcitr, to mate ob'HJirations on the possible efficacy of 
this dnig alone, since in almost e^cry instance where it was used other local 
measures sucli as 8pri\a and douches were also employed Flexner in 
his expenmeutal work found that the prelimin irv ailininistrstion of the 
drUo in monkeja afforded them some protection later against the injection 
of poliomjelitia \irus e-iiperimcutaUj injected Ihis, too, points to the 
possible efficaor of the dni^. 

Specific Pi opiulactic ATeasukes 

The trend of all modem therapy of infectious disease is toward the 
elaboration of spteifie measures whidi will directly intluente and counter 
act the infectious aocnt In treating infectious disease sera nnd antitoxins 
have been used to neutrilize and destroy the infection — well illustiatcd in 
the use of diphtheria antitoxin in diphtheria, the thciapentic use of 
the aQtimoniQgitia seniin tetanus antitoxin streptococcic sera and other 
unmune sera. 

The purpo e of taccincs in treating disease is to stimulate the patient 
to produce immune bodies in larger ijiiantilics than he has himself been 
able to generate Thus wo see the successful thcrapcutio u&e of staphy 
lococcus vaccine acne yaccine, and other vacciiKS 

Sera and vaccines have likewise been u«cd to prevent disease The 
injection of an immune scniin into a person exposed to a disease for which 
the scrum u specific will give liim immcdiaulv a quantity of immune 
bodies with which to combat the infection This period of protection, 
hoiieier only lasts as long as these iiumuno bodies persist m the system 
The} are usually eliiniuated within a few weeks — ns a rule withm two 
to three weeks Diphtheria antitoxin is perhaps the Itest illustration of an 
immune scrum frequentlv nsed to combat disease Its use among exposed 
members of families where diphtheria has occurred has prevented lu most 
instances the appearance of multiple infectious of diphtheria Likewise 
tetanus antitoxin when used in sufficient doses, aflorfs almost complete 
protection against tetanus during the period that the antitoxin remains in 
the system As a rule this temporary protection of from two to three weeks 
suffices since the infectious agent very often lodged in the healthy tissues 
frequently disappears or dies out during this ponod of protection Some- 
times however, it persists m the tissues and mav cause disease later 

Permanent protection cm be produced by the use of vaccine The 
patient is stimulated to produce his own immune bodies which remain in 
the system for very long periods often for years The advantage of sera 
ov er V accines lies in the fact that the former produce immediate immunity 
and give the patient protection at once, whertas the latter ixquirc at 
least the period of a week after the fiist injection before any appreciable 
immumtv occurs Then too, uumedutelv after the injection of a vaccine 
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uuUtatod among c’tposid jKOple, and more c^pcciall^ for known honltliv 
carrurs lliest cx|)odiont3, liouc^er Mioulil also Ih 3 employed by all 
members of » coininmiif\ wbeto m tpidciuio is rij,mg 

I ocal treatnunt of tlu uo'ii, md tbroat of known and unknown camera 
should be m tbi luturc of mild, clcamiUo dunches and mild mtiscptvcs 
Care should be t iktu to select in mtiscptio that is not irntatiUj, Imtat 
ing lutiscptica b\ mthuiiiUp, llin tiisuea oiiU predispose more to the infec- 
tion In tlu writer 8 cx|)critnei the simpU, mild, non irritating treatiueut, 
consistiiij, of mild silini douebes three tunes i da^ at sixlionr intir\nls, 
followed h\ spra>ing with wcik jHroxid solution (y^ to 1 per cent), is 
lerv etiicient Positne eirrurs after sueli treatment became negative 
in a \<r\ fiw diva A nmniHr of euntmls without sueli tnatmeiit, wluii 
c\aimntJ ifter a wtik, still hirbgred the orgimsm wlicreis the nun 
ingueoccus lould no longer Im found in the ^leretions of those trcitid 
Other uitiseptua miv he tmploved uid aro useful borne hive rewiii 
mended irf.vrol preitirgol elilonii w iter, iiieiitbol, iiid pvocvaiiasc Ihe 
writer found that hvelro^jCU peroxid preeeeled b\ salt solution give) tho 
luo^t rapid results Other observers, however, found that tlie uutimeii 
uicitia Bcrum used as 'v spri^ gave the ipiickest results Quo of the 
priiicipil objections to the uso of the antiinenuicitis serum undiluted is 
that the antiim mUgitis scrum usmillv m irketed eonlams a stroll^ piesena 
tivo varviiip, from tt 2 to 0 t per cent inei-csol, which is verv irnt itiii^ to 
tho mucous numiinno of tlu iioso and throat 

In tho Freiieh irmv regular routine treatment for the no c and thnnt 
18 used hv all uumhors of a garrmn in which the disease has occurred 
riic throat is swabbed ic^ularlj with 1 |)erceiit lodiu, followed hj gargling 
with peroxid of livdixigcn In aeldiliou an inlnilitton mixture is neaim 
mended Tho prcparatiou suggested by Viuexmt and llellot follows 


lodin 1-i 

Cuaiacol i gni 

Thvtnol 3a (gm 

\lcohol fO per eent »0l) gin 


This form of trentinent is rather rigorous and umuccs^arj Tho 
milder treatment of saline tloiielie and pcroxid ‘epra^ stillucs and 2 s 
unobjectionable The severer tre itment used bi some, and in the French 
ariiiv , IS so objection ihle th it probablv most often it is not done i arefuUj 
and inis&ed h^ the imu so tint the purpo^o is iiltOpCther ilefeated 

Urotropin on aceoimt of its antiseptic pioperlies and its elinmiation 
through the n isal mueos i and through the iinuc, and its excretion into the 
<cicbrospiual lltud, naturally suggests it'icl/ as it snitiblc proplijlactic 
against the disease and one that might he gi ne rallj ust d ainonp, health) 
individuals The writer suggested tlu use of this diug m the 191J 
epidemic m the Southwest It was cmplojcd ver) extcusivclj It was 
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TL^* danger of anaphjJaxjs is •t more important one espeiiallj if the 
patient honld subsequently dt\eIop meningitis and require the therapeutic 
use of serum immcdiafeh In such an eicnt the patient should first he 
injected with 1 to 3 c.c of <<ernm snhcntancouslj If the patient does not 
react, or ctch if lie does react a Jaiger thcri|>eut)c do^ie of semni can he 
injected luthm a few hours with less danger of developing auaphjla-^is 
(see discussion under S«ram Sickne&sJ 

The field of prophylactic serum laccmition against meniugitis has 
not been studied sufficienflj Extensno obsenations will undouhtedlj 
afford -very intcrcstino data. 

Propb\laet!e meningococcus \accm'itioa against meningitis naturally 
seems the most direct method of prufectiUo a rommuiiitv oi er a long period 
of time Clinieal and labontoiy studies of epidemic meningitis >icld 
data that are faiorablc to tbo application of this measure Ipidemio 
tncuingitia is a bacterial disease One attack with I’CcoMiy affords almost 
complete protection a^ainat the disease Immune bodies can be rcadilj 
demonstrated in tho blood duimg tb© course of the disease Agplutimas 
und opsonins liaio hecn demonstrated in quit© high dilution during the 
discaso and prccipitms and complement fixation bodies hare similsrls been 
found though in smaller quantities Immune bodies haie been demon 
strated in tho blood of those rccovtniig from epidemic meningitis through 
tho u«0 of tho blood scrum of recovered cases in treating those acuteh ill 
With epidcmio meningitis lu a few eases the blood senim «io "used by 
intraspmal injection gaie fair results bunihrl) all of tho aboiemen 
tioned immune bodies base Icen demonstrated m the cerebrospinal fiuid 
of meningitis eases though of course m very small quanlitiei 

Likewise immunity studies on small and large uiiimals haic proved 
that acr> hi^b immunity cau bo produced by vaccination with lucreasing 
dosts of dead and li'e meningococci V 'crj simple experiment is the 
injectiouof rabbits with killed menuiBOCOcei A few dores of vaccine will 
enable on© to protect the rabbit against a laigcr lethal dose of culture 
The use of goats sheep, monkeys md horses for (he production of a highh 
immune antimeningitis scmni which has been used so succcaafully in 
treating the disease lU human beings has enabled more accurate and thor 
0Uj,h studies of such sera with the demoiistration of immune bodies of all 
orders in rei^ high dilution. 

Influenced by these facts, fh© writer felt justified m advocating tho 
use of prophylactic laccinafino during the height of the lOlJ Texas epi 
dcmie since the disease was spreading in spvto of all measures employed 
He recomtnendid doses of 500 OoO 000 1 000 000 000, and a fhiid dose 
of 1,000,000 000 at weekly jntcnaU leelatnely very little discomfort 
no more than that following typhoid vaccJuatJoii was experienced after 
the injections Severd hundred people were injected within a period of 
about si\ Weeks Vliao t all who were aacennated had liecn exposed to the 
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a iKgitue pliaSb imy occur, during uliicli period tlio piticu ’s resistance 
13 loner*. il ao tb it tlioro is idilid tuuporar> danger of tin- dise isc c« ciirruitj 
if tilt lufcctunis agtut be prisint m llic tis ins ilit din^trs of the 
Dcgatnc phase laii to a \or\ t,n.at extent bo ilmunatid In propir prccau 
tioiis pirtitularU as to dos* and ui the u c of otlu r pioplialactic imusurts 
that Mill be described liter 

The btst kiioMii and mo t sncti ful cxuniple of aaieiiiition ap,am5t 
disease IS tlic use of taphoid \attinc Itphoid fuor->-i dn iiled gnrrisun 
discisc — has btiiv almost tiilircU tlmuiiiUd in armits Mlitrc tapiioid 
vatciut has Ixcu properh tinploxid iMiuiUrla the use of taplioid aacemo 
lu cimI commuuitica and in hospitals lias atrj uiattruilU rediit d the 
occurrence of the disease 

The great boon in the pstaUisinncnt of suctcssfiil siiecific pniphalactic 
measures Jgaiust asdangtrons \ diM iv? as nitiiuigitis isnppirtnt During 
cpidcniica MotV. m whole conmmnitus is \er\ oftiii panljzed 'iho sproail 
of the di«tase through the uMdimn of he ilthe * irrier-*, the e.rtit unccr- 
taiuta as to whom the di ease will next itTcct iro sources of griat anxictj 
Rcliahli spcoiti* proplivhctio treitment would be most gratefully wcl 
corned be <\*rebodv 

V moderate do c of antmicmn^itis scrum injected subcutaiieouslj 
undoiibtidh affords eoiisjdirablc protcetioii a^unst ibo disease for a few 
tucks Dunii„ tbo l*xis epidemic the writer advocitcd tlio widespread 
use of this cxpcdidit, *«ptciaii> m conmiunitus wheic multiple uifectmus 
were common Doses of 10 to I'i cc. were rceouimcnJed Tbo m* isuri, 
was used pnncipilh anw«ip,ilow)contatt$ leocise of s<condaty infectiou 
occurred in tho o who had h*en so protected during the Jxjriod in which 
protection would bo expiclcd thit is, fiom two to three weeks after tbo 
dost One iiidnidual a porter it the ilemuRitis Ho pital, deieloped 
mciuugUis about six weeks ifter lie h id been injeetcd Ibe great objection 
to till me laiire is the f ict that protect itm is only ifforded for a few weeks 
afti r a sinje dose, and the fact tint llio injection of so lire,o a doso of 
unrc&iied serum is loiumoidj followed by an attack of serum sickne s 
uhicli, to sa> the Icist is extremely annoyuie, luduiduils so injected 
are also m dinner of dcerloping auaphaUictic shock should they suhsC 
quciilh TCiiuire an injection of horse serum whether it be for a aitbsc pieut 
attack of meningitis or for uso in other disease, as diphtheria, tctunis, or 
other infiction 

Jho daiij^cr of serum sickness may he eliniinateJ to i marked dcgrCQ 

reduciiif, the dosi of the scrum Ihc writer is now inclined to helicio 
th it I do c of 5 C.C of the usual unrefined serum will affonl ample jirotcc- 
tiou agaiust the disease Even a greater reduction in the dose can ho 
uiiilo by using a rehned soruni so that tho relatieo umnuno units arc still 
retained The writer is now jnakm^ obscnatious on this subject to deter- 
mine tho relatne iwtciicy of a concentrated serum 
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jE tbe sera of those •who -were injected with the smaller doses as compared 
•mth those who were injected with the lai^r 

Complement fixation studies showed an increase m the third order 
of immune bodies m lerj much the same ratio as in the case of the 
agglutinins, though the ti^al increase m quantity of these immune bodies 
■was not as high as in the agt>lutinins At the end of tbe third week some 
of the sera showed fixation in dilutions of 1 200 of the sera this being 
a icrj high degree of fixation As in the case of the agglutinins, so here 
there was relatnch little difference in the response as to the forma 
tion of immune bodies after tlic lar^jCr doses in tbe one group as compared 
with the smaller doses in tbe other group 

Clmicad Reaction after Injection of Vaccine — The local reaction is 
lerj much the same as after injection of other vaccines notably the injcc 
tion of tjphoid vaccine A few hours after injection there are redness, 
swelling and tenderness at the point of moculaticn Some subjects react 
much more seicrelj than others lam in any marked degree rarelj lasts 
longer than twenty four hours One would expect tbe later injections to 
be more painful than the initial In some instances this is true but in 
the writer’s experience the later injections oven though thej he m greater 
doses are followed bj much less reaction 

General constitutional svmptoins are frecjiicntlj mi«sing Host often 
the patient complains of moderate headache and general malaise Occa 
sionallj there is a nse in temperature of 1 to 3 Sometimes howeaer 
there is a marked nse in temperature to 104* or even 105 F The 
patient maj suffer from nausea haie general bodily pam and vomit 
Labial herpes develop in some cases 

Sometimes an alarming group of 8\ mptoms occurs About eight hours 
after the injection the patient mav complain of se\ere headache ha\e 
rigors vomit and complain of pain in the nape of the utek After a few 
hours the samptoms improve and then cntiirlj disappear within a aera 
short penod These samptoms are particularly alannmg on account of 
the pam referred to the nape of the ncci. and the suspicious symptoms of 
meningitis E\cn a superficial examination howeicr, will readilj exclude 
the true disease VII cf the other active simis of meningitis are missing 
The patient is, as a rule not acutely ill improves very rapidly and has 
absoluteh clear menfahtv This symptom complex is most apt to occur 
after initial large doses Tlie condition can piobahly be explained by tbe 
nature of the mcmngococcns and its effect upon the human being Tbe 
probable occurrence of meningitis as a oimphcatiou of the initial menm 
gococcus sepsis can best be explained by the special aSiaitr of the menm 
gococcua and its toxic product for the meninges ifter there have been 
sufficient depression and irritation by these toxic products then the 
meningococcus proper can localize in the meninges and set up the true 
infection If this theory be tme one can then explain the occurrence of 
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disease mans being doctors md mirsts wUo were in coiiatnnt toucU with 
iho sjck Nom of those who wtn. fnlB Mccniated with three doses 
dee eloped the di«casi One mirse and a phj^iciui coiitrattcd meningitis 
after iiicomphte eaccinition two doses oulj hating been given In both 
instaucca thi discise wis mild and rtcoterj prompt Elctcu other nurses 
who were not %accniat(d developed iiieitiH(,iti , tho disen‘»c being very 
sovire III 401110 instances 

loward the end of the cpiduiuc tho writer w ts able, with the assistance 
of Dr Black nf the bouthwi^tc ni Medu il College, to undertake expen 
mental observations on the elTcct of vuceiuitioii with varving doses of 
me lungoeoccus vaccine Hevon nicdie il students volimtccrcd for the 
stiidv The students were divided into two scpiads Tho members of one 
squid Were injected with 50(1000000 killtHl nioimioOCucei as the first 
dose and 1 000 000 000 as tho stcsind The others were injected with 
1,000 000 000 killed momngoeocci as the hrst dose, and 2,000,000,000 
at the second liijcetiotis were ni ide ut seven day luten ils Sonic of the 
niembon of the hrst gwup nccived a third iiijcction of 1,000,000,000 
killed numngtieocci and sonic members of the second group were injected 
with 2 000 000,000 killed meumgocoeci Observations were made on the 
local and eCiieral reaction and on tho blood picture 

The V iccine was prepared from a strini nf meningococcus whiUi 
had been isolated from a case of meningitis m Dallis Iho vacciiic was 
prcpaicd as follows Iho organism was grown on glucose agar from 
eighteen to twciitv four hours then washed ntf m salt soluttoti, shaken 
thoroughlv standardized and killed by beat m a water hath at 50® C 
for one hour 

A slight leiikocv tosis ooemred ui pmcticallv all students after tlio 
injection the blood picture retimiiug to the normal on the third to fourth 
day Ihcrc was little chanj,e m the total dilfcrenti il blood count On 
the whole the blood smear and count sliovved negligible changes 

Studies of Immune Body Content in Blood of Vaccinated — VlxDut 

cc of blood was obtained from the huger of the vaccinated and 
collected in sterile glisa ampulra every four data After clotting, the 
tube was centrifu^jcd ind the scrum upvrattd buitahlc dilutions were 
then made in salt solution and examinations made for the presence of 
immune bodus agglutinins, and complement hxatioii in the blood 

Agglutinins developed rapidlv lu all tho vaciuntcd as early as four 
daas after the first dose, gocid agglutmatiou being obtamc'd m dilutions 
of 1 20 to 1 60 After the second dose most of the sera agglutinated in 
dilutions of 1 100 to 1 500 a few dijs after tho injection Tho exanuna 
tions a week later where no further iiijcctums were given showed an 
jncpcase lu the igghitinatin^, power of the scrum up to 1 1 000 to 1 aOO 
Ihe greitist nsjKuise occurred in tho students who were injected three 
times There was relatively little dilfcrcnco in the degree of agj,hitinatiou 
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preparation of the \ac<;ine a Teij minute quantity of pre^enatne (0 1 per 
cent tricresol) will suffice The desirabilitj of examining the blood of 
the vaccinated to actu ill> determine whether or not immune bodies have 
been produced is apparent 

Encouraged bv these observations tlie writer detemnned to studv 
further the effect of vaccination and to note the duration of immunity 
after vaccination and to follovi the clinical course of as many vaccinated 
subjects as possible m order to ascertain whether protection was afforded, 
especially wheie the vaccinated were intimately exposed to the disease 
during epidemics During the fallowing veir 1013 Texas had a moderate 
amount of meningitis, though itvvasrcollv free from an epidemic Vaccine 
was used m quite a considerable number of people it was cmploved 
both m civil communities and W institutions The writer had no wav 
of definitelj finding out the number of people vaccinated As far as 
he could judge there were at least 5 000 He could find no record of 
meningitis developing among those vaccinated He was pcrsonallj able to 
follow tho vaccinations among 300 people m his imniidiato city Most, 
or all, of the vaccinations were m families m which the disease had 
occurred In no instance was there a case of multiple infection Prophv 
lactic vaccine against meningitis was exploited during the vear 1013 bv a 
number of manufacturers of biologic products The measure, therefore 
was used iti moderate quantities all over the country In 1013 quite 
severe epidemics octurnd m Tennessee, Irkaasas, and Nebraska Prophv 
lactic vaccination was liberally cniplojed in these communities As far as 
can be learned from reports the vaccinatioua appeared to be successful 

Undoubtedly the clinical observations must d^finiteh establish the 
status of this measure Observations must be made in many thousands of 
cases before any positive deductions are warranted The clinical data so 
far however are encouraging 

The writer examined the blood sera of C people whom he had personalia 
vaccinated a year and a half previouslv and demonstrated by the comple- 
ment fixation test immune bodies m all Two of the vaccinated had been 
injected with but two doses of vaccine 100 000 000 and 600 000 000 
killed meningococci respectivelv the othcia had been injected with 
100,000,000, 500 000 000 and 1 000 000 000 killed meningococci at seven 
day intervals In all there was equally good complement fixation of the 
serum in 1 100 dilution 

Wherever possible tho blood serum of the vaccinated should be 
examined about a week after the last dose of vaccine The simplest 
method is the compltraciit fixation teat The following technic is sug 
gested Prepare a suitable antigen by growing the meningococcus on 
glucose agar for from eighteen to twenty four hours V ash off the growth 
in salt solution heat at ^0® C for two hours then allow to autolvzo from 
twelve to twenty four hours It may then he filtered or used direct The 
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tlie peculiar SMiiptouia after tlit injection of i Urge dose of lucnnisococcic 
vacemo TIic solublt products of tlio dcid lucuuigococa irritate the 
ineuiiiges the «anic as do thi solution products of the lite urgain«m, though, 
of coufai to a nuich digr»i tlnii, explains the cluneal ajiup- 

toms siiage»ti\c of imld mtimi^t il itrit itioii 

Vs a ro«uIi of this ixpcruiico tlw nnttr has adiocatcd the u'so of a 
«uinncr mitnl do«c of laceme and non rcconiuionds an initial do«e not 
o\or 100 000 000 killed uicnuigococci 

Analysis of Vaccination Studies — A st«d\ of the ohj-crsations on the 
laccmitcd students dt monstrated that a lacunc properly prepared and 
lujectid in adcipntc doses ‘UnnuUtts a prompt n^pon&L iii the fonuation 
ot immune hndu^ nuiutdiatcK after the lacciiution The group of 
stndiuis oho mre nccinnud with the smaller do ls funned miiuuna 
bodies in ilmoat is hr^e ipinimtns as fho c oho "tre injected \utli (he 
Ter\ Iliac dtiis Thi lo» a\ leiction is aerj imich the same US after other 
haeteriil \'uciiu 3 OccasioinIK a suh«c<jueHt do c of i utmo uiH iv&uU 
m the fonuxtion <^f \n iVc\ss lu wUnh «>nvv of tho di vd incninguvocci 
inai be found The giiuril n ictioii lu most instiiicus is also the same 
as iftiT the ux(. of other \ncc\i\cs Vftcr the cmploMueut of \c*r> largo 
iiiitiil dcn.es there souietiuKs occurs a group of sMuptoms uhicli, while 
not Bcrioug nii' bo aliruuu^ to the incxpcncnced The sjmptouia of 
siipgcstm nicnumitic lutUmuution subside icrj promptly— within a few 
hours The writer Ins not been able to demoiistrito (he occtiprenco of a 
uccatiNc phisc. b\ CMiuuintion of the blood U is now n.eogiiizi.d that 
the 80 called ucgatiK phase isaicrj nmchiva^gcratedcouditioii, jirowdoJj 
of course that orduuri cienJai precautions of using suitable, not ts.cca 
sue do • 3 are observed Vioouj, (ht •'eicrd himdnd climcolli vitciiuted 
duniio the. Dallis rpiduuic almost all bad been iiitimateU expo td to 
the disease Ao cases of mcmn^itts followed the uae of aaccinc, cicu 
though ineniiigotocci could be dcmonslrUcd m tho nis,il sccntious of 
some of the saecuiatcd The data of scitral hundred \accinatcd during 
the Dallas epidemic were, of u>nrs\., fir fruiu umilusiae Tho fact, how 
citr, that min> multijdc ci ss were occurring during the epidemic, and 
tbit no ease occurred unong lUoio who hid been fullj saceiiiatcd, e\cu 
though jniiis of the nccnnltd wire most mtimntclr cxpoacd to the discise 
must he of some signiticaiicc The oceumucc of two c i cs in i plusician 
and a nursi who hnd Item meompictclj Mcciiiatid sounds the snne 
warning as did the ippirent failure dumi^, the first jeir of tsphoid 
vaccniitioii One must bo most c ireful to sohet a Mieum whiclt is potent 
If po siblt a strain of mcnmgoooceua that his been Jiuunistratcd to 
stimulate the production of immune bodies in lar.,0 <]uanlitics should he 
used rurtlic riuorc, tho i iccmc must not bo oierhcatf'd V tempemture 
of CO C sulfites to hill th^ mcnin^,ococci I’li ervatucs must not be 
added in eicessne (pnutJtw's If good, careful (ccluuc be used m the 
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diagnosis of gonococcic infection the complement fixation test An 3 
Millicjuipped laboratorj slionld be able to do the test at onlj a moderate 
cost to the patient 

The writer has not been able in his subsequent studies to determine 
any great danger from the ne^ati\e phase He was especiallj impressed, 
however, with the dcairabilitj of beginning with an initial small dose 
preferably not oicr 100 000,000 killed meningococci It is often quite 
dithcnlt to obtain a coincident examination of the secretions of the nose and 
throat before vaccination In about ado^cn iiistaiiees the wntcr has found 
meningococci in these "ecretions at the tune of vaccination These cases 
showed no greater reaction than the others vaccinated In a few instances 
where opportiinit) w is afforded for a subsequent examination of the nasal 
secretion — from one to two weeks alter the vaccination — the organism had 
apparenth disappcnicd though no loeal treatment had been emplojtd 
As an extra precaution however it mi^ht In? well to suggest local treatment 
of spravs and na«al douehia for the first week of tho vaccination period 
\\hero tho vaccinated subiect has been verv mtimatilv exposed to the 
disease it would be well as an added piccaution to first take cultures of 
tbe nose and throat If positive it would be safer to use sprays for tho 
nose and throat and to take urotropiu intcmallv for a few days 

Experieuco with prophylactic vavcuiation so far undoubtedly warrants 
further vtudy Observations should bo made coincidentally by the elm 
iciaii aud the laboratory worker and in all instances if po&sible a vaccine 
properly prepared should be used The 8{>ccial precautions in the picpara 
tion of a vaccine are the selection of a suitable strain which will stimulate 
tho production of immune bodies m the persons vaccinated and care not 
to boat the vaccine over >>0 C A minimum amount of preservative 
should be used 

In the Older of their importance prophylactic measures against epi 
demic meiiiiigitis mav be summarized as follows 

Quarautiiic of all sick aud as mauv known healthy earners as possible 
\rbitiary quanntino should be enforced for a period of at least a week 
or ten days Wherever possible tbe penod of quarantine should be deter 
mined by cultural examination of the nasopharyngeal ■secretion raising 
quarautme only when cultures of the nose and throat have been proved 
negative for tne mcniuoococciis 

The use of mild antiseptic spiavs for the nose and throat, one of the 
amplest being a spray of t/, to 1 percent peroxid of hydrogen 
The use of urctropm intenully in doses of 26 to 35 gr daily 
Prophylactic mcningoeoccic vaccmatiou Three doscs are desirable, 
begiuiiiUfj with a small do'io of 100 000,000, the later doses being 500, 
000 000 aud 1 000,000 000 of killed meningococci respectively injected 
at weekly or ten day intervals 

During periods of very severe epidemics, where there is very intimate 
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autigen will usually be potent for a few dajs After that, houever, it 
will become ‘inticoniplcinentaiy A mon, stable antigen maj be prepared 
according, to the method suggested b> Afclfcil of the \ork Research 
Laboratories Thig consists of growing the culture iii salt free agar, 
washing oJT the growth in distilled water, and heating at 50° C for three 
hours, then immediately filtering through a Bcrkefcld filter The clear 
filtrate is stable for longer periods, from a few weeks to a few mouths 

It is dc'»irah!e to make an antigen from a number of different strains, 
since it has hem proied that the meningococcus f iinilj, like other organ 
isms, IS made up of mau> strains of the oroamsni Quo should, therefore, 
include in the antigen as maii^ strains is possible The selection of 
different stiains howoicr, can oul> be made b\ ditFcrentiating the strains 
after examining a e,rcat mau> oiganisins bj laboratorj serological methods 
This differentiation is rather difficult and the rough, cruder method of 
simph ^electing, a mimher of different organisms isolated from different 
cases usually suffices 

The other materials in the test arc (ho same as for anj complement 
fixation test done according to the Wassomuim method The patient’s 
blood serum should bo obtained A simple metliod is to collect the blood 
in a copillan pipot 0 2 > to 0 a c c of scrum sufficing The assonn inn 
sheep hemohtic s\stem is a comoiuent method, though tho Noguchi method 
IS just as good In using Uic Wnsiscrmnuii system tho writer, following 
McNeil 6 suggestion Ins been using ouc-teuth the bulk of the whole test, 
using, therefore, iii proportiou, instead of oiic-tcuth of the patient s scrum, 
ono-himdredtb instead of 1 c c of coi’puscli*', 0 1 c c , instead of 0 1 c c 
of complement, 0 1 c c of a 10 per cent solution complement, and so on 
The technic is simple The antigen should first be titnted to determine 
the degree of dilution necessary to chmiuate anticomplemcntarj action, 
and at the same time retain strou^ binding power, as proacd bj testing 
with a known positno serum 

A test of this kind is not concerned avitli tho quantitative findings, 
but rather with the determmation as to whether immune bodies are present 
Therefore, the writer has been accustomed to use simplj 1 100 and 2 100 
c c of «erum (corresponding to the 0 1 and 0 3 for the full Wassermann 
test) The antigen and complement m suitable quantities should be added 
and incubated for one-half hour, then the corpuscles and tho antisbeep 
amboceptor added, and iii turn meubated for one hour Of course negative 
and positive controls are employed m everj test Readings ai-e then made 
Positive reaction is obtained in most instances after full vaccination 
Failure to obtain positive vaccmation should make one inquire into tho 
preparation of the vaccine used, especially as to the temperature eniploved 
in killing the meningococci, and to look, for possible idiosynerasv on the 
part of the patient 

This technic is es&entially tho same as is now commonly used for the 
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ERYSIPELAS 
GEoroE Dock 

Definition — ‘ Ery'iipelas is in infectious disease cbancterized by a 
peculiar inflammation of tho skin Mitb ferer and other general symp- 
toms,” caused by a streptococcus discovered b> Icbleisen 

Etiology— Ensip«,la« o« obaeneil clinicalh is always caused bj 
streptococci culturallv iiid luorpbologicilh nlentical with Streptococcus 
pjogenes In some lower animals other germs especially pneumococci, 
8 taph^lococcl, and colon bacilli, cause similar lesions, but cases in human 
pathology are lery rare \oii Lcubc his described a pneumococcus case 
cau«(,d in a patient with pneumonia bv boring the nose 

Predisposing and Assisting Causes — brvsipelas was formerly an 
almost inentablo complication of operations and wounds m surgical wards 
Since tbe adient of surgical clcaDliuc« it has become pnctically extinct 
as a surgical disease, and is seen usually m priiite practice in medical 
wards, and in asjlums It is kept out of large wounds without ipccnl 
precautions other than aseptic ttchnic but it occurs without discoverable 
cause, or following a trifling scratch or ahrasion. An aged physician 
rising suddenlj, injured his scalp on the shirp point of an electric light 
bulb Seiere erjsipelas followed iminediatelj It may take its starting 
point m an eczema, acne, or lupus m the exconation on the Iip from a 
rhimtis 111 a pruritus of the penueum or \ulya in a vaccination wound 
after leech hites honng for camngs the umbilical cord the uterus post 
partum Septic diseases of the nose Ihroit, and ears are among tho most 
important causes m medical wards and the danger must alwa-vs be borne 
in mmd In so-called crvptogenctie ci'iii it is not necesoarv to assume 
an unseen wound Tho germs arc often present on the bod\ k local 
alteration of nutrition in tho «kin or mneoua membrane or the assistance 
of another e,vnn awch as tbe colon bamllm mav fninisb a favorable seat 
or more favorable conditions for the multiplication and increased vini 
lence of the „orm 3 

Erj^'P^las IS still spoken of sometimes as i contagious disease, m the 
sense that it is commumcati-d through the air, or without direct contact 

CO 
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exposure of liciltbj people to the sick, anti 'where multiple nifcctiona of 
mcumgitis Tre occunnig, immctliitc protection im\ be obtained b> means 
of a small dosc of o c.c of the aiituncniiigitis scrum injected siibcutane- 
oush The protection afforded h^ this mtusiiro onlj lasts for a period of 
about two iictks 
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tinct red color It occurs cliieflj oa the face, m the regiou of the nose, 
ear, mouth and, in tjpieal medical enstpelas, produces a butterfly 
shaped area of disease mth its center on the nose The affected skin 
feels hard and stiff It cnlai^ by irregular advances at the edge, and 
18 often checked where the skm is closely adherent to the deeper tissue 
The swelling la greater where the deep tissue is loose, as m the eytlids 
The scalp is often imolvtd and when so temporary loss of hair follows 
desquamation The surface mav become vesicular or may suppurate 
or become gangrenous, the deep tissues may be imolrcd causing an lu 
flammatory edema, or may go on to abscess formation 

The fever lasts during the active stage of the skin process, the whole 
length of the disease being from a few dava to two weeks or longer m 
some 'migrating” cases kfter the mfiainmation subsides desquama 
tioa follows The affected area may long remain hvperemic 

Erysipelas of the nose mouth and pharynx is occasionally observed 
It docs not require special dcscnplion as tho phenomena and treatment 
are those of septic inflammation, and the diagnosis of erysipelas should 
not bo made unless there is an exteusion to the skin 

OompUcations and Sequels — buppuratiun of adjacent sinuses is not 
uncommon albuminuria with casts is almost constant but does not 
often result in permanent kidney disease kffectioiis of the heart and 
pericardium are rare pleurisy and pneumonia also Peritonitis has hceu 
observed, especially lu eases affecting the female genitals Serou effu 
sions in one or many joints may occur, less frequently suppurative 
arthritis 

Diagnosis — The diagnosis of en«ipela 8 is not difficult after the "ikin 
lesion appears Before that all infections must be thought of and searched 
for by appropriate methods of examination 

Prognosis — The prognosis i« extiemely variable In previously 
healthy individuals not m the extremes of a^e erysipelas is even if 
severe, usually followed by complete rccovei^ In tlie young — all new 
born and almost all under one vear die — in the old and the cachectic in 
diabetics, hard drinkers and arteriosclcrotica it is dangerous — often fatal 
Erysipelas of the mucous meminvme la scrioua, erysipelas of the scalp 
not always so 

Erysipelas has been supposed not to produco immunity, and often 
seems to increase the disposition to renewed infection "Many cases are 
known of yearly relapses or even much more frequent ones Gav and 
Rhodes have shown m experiments on rabbits a local tissue immunity 
giving protection against lutradcimal remoculation after three weeks for 
at least three months \ accincs kill'd by heat or alcohol do net protect 
against the local lesion, but oil vaceme frequently protects Several injec 
tions of the origmal living stock culture which produces no lesion protect 
against the passage strain 
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is the facts on which the Lcluf la hiacd occur more often in pnvate 
houses than in hospitals, and more often in medical than m surgical 
wards, it is more likch that casual trinaftr has taken place Ihe strep- 
tococci are casil\ destroyed where thej arc known to be present, but can 
li\o long xmder conditions that include careless handling of dressings, 
eating and drinking utensils, and other sinill articles of personal use. 
It has been thought to ha\e been transmitted h^ bod^ lice in the plush 
seat of a railroad ear 

Individual picdispositioii to crasipclis is an important but obscure 
fact Die di«i ISC occurs ilndh lu t irl> middle lift, but is not uncom 
moil at the cxtitmcs of age It is more frequent in womtn than m men 
Ihc cold, wet months oi Htc winter iiid carl} spring funush a large 
proportion of cases 

Pathologic Anatomy and Pathology — Ir\sipcli8 produces a sere 
fibrinous infianim itlou of the skin, the cocci growing in lar^c numbers 
m the hmpb spaces Tbeir soluble toxins cause degenerative changes of 
various kinds and degrees flic process vanes m depth m different eases 
and niav extend deep in the coniim The process also extends latcrall) 
and involves the blood capillaries and Ijmpbatics It maj reach the 
r(t,ioiial hiuphatic glands, hut riroly causes general septicemia or meta 
static foci Suppuration and necrosis arc possible results, but suppura 
tioii, wlieu it occurs, is sonictimos the result of secondary infection b} 
Staphvlococcus aureus or albus Leukocytosis is dmost olwavs present 
llic general avmptoins are due to the toxins pruducoJ bj the genns Cole- 
man, 13arr and Dubois found an increase of metabolism of from 10 to 43 
per cent above normal dunn,^ the fever fhe increase of metabolism is 
rougblv proportional to the degree of fever They also observed that the 
change m rectal temperature is not always an accurate index of the 
change in average bodv temperature m erysipelas 

Symptoms — The earliest ‘lamptoms of crvsipclas are the common 
phenomena of sepsis — malaise, loss of appetite, lassitude, or febrile ex 
hilaratioii, etc The sta^c of incubation vanes from two dava to two 
weeks (fifteen to sixty hours according, to Gay and Rhodes) A distinct 
chill 18 almost constant as the first marked symptom Sometimes there 
is a senes of slight chilly fetlings Vomiting nausea, prostration, and 
fever then follow, the temperafiiie iiachin^ from 103° to 104° F, or 
even more, and continuing as a remittent or intermittent fever Delinum 
IS often present during tlie early febrile sta^jCS For one or two days the 
diagnosis may be m doubt especially if exposure is not known Lym 
phatie tenderness may be present, or there may be pain or a feeling of 
tension in tbc skin without evidence of trauma or infection Epistaxis 
occurs sometimes when the primary focus is m the nose 

The characteristic le«ion la a flat swelling of the skin, with a distinct 
abrupt edge, a rather rough but glistening surface, of more or less dis 
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tinct red color It occurs clueflj on the face in the rejpon of the nose, 
ear, mouth, and, m tjpical 'medical ervsipelaa produces a butterflj 
shaped area of disease, with its center on. the nose The affected skin 
feels hard and stiff It enlarges b} irregular advances at the edge, and 
18 often checked where the skin is closelj adherent to the deeper tissue 
The swelling is greater where the deep tissue is loose, as in the eyelids 
The scalp is often involved, and when so teniporarv loss of hair follows 
desquamation The snrface may become vesicular, or mav snppnrate 
or become gangrenous, the dtep tissues may lie involved, causing an in 
flainmafoiy edema, or maj on to abscess foimation 

The fever lasts durin^, the active stage of the skin piocess the whole 
length of the disease bein,, from a few da^s to two weeks or longer m 
some migrating* cases After the intlaiiimatiou subsides desquama 
fioa follows The affected area nia^ long remain bvpertmie 

Erysipelas of the nose mouth, and pbar>nx is occasionally ob erved 
It does not require special description as the phenomena and treatment 
are those of septio intlarntnation, and the diagnosis of erysipelas should 
not be made unless there is an extension to the «kiu 

Complications and Sequels — Suppuration of adjacent sinuses is not 
uncommon, albuminuria with casts is almost constant but does not 
often result in permanent kidney disease Affections of the heart and 
pericardium are rare, pleurisy and pneumonia also Peritonitis has been 
observed especially in eases affecting the female genitals berou effu 
sions m one or many joints may occur, less frequently suppurative 
arthritis 

Diagnosis — The diagnosis of crvsipclas is not difficult after the skm 
lesion appears Before that, all infections must h© thought of and searched 
for by appropriate methods of examination 

Prognosis — The prognosis is extremely variable In previoii'dv 
healthy individuals not in the extremes of 3^,0, erysipelas is even if 
severe, usually followed by complete recovery In the young — all new 
born and almost all vindcr one year die — m the old and the cachevtic in 
diabetics hard drinkers and artenosclerotics it is dangerous — often fatal 
Erysipelas of the mucous membrane is serious, erysipelas of the scalp 
not always so 

Erysipelas has been supposed not to produce immunity and often 
seems to increase the disposition to renewed infection 31 luy cases are 
Imown of yearly relapses, or even much more frequent ones Gav and 
■ICbodes have shown in experiments on rabbits a local tissue immunity 
giving protection against intradermal reinoculation after three weeks for 
at least three months A aceiiics killed by heat or alcohol do not protect 
against the local lesion, but oil vaccine frequently piotects Several injcc 
tions of the original Ivvmg stock enUnre which produces no lesion protict 
against the passage strain. 
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TREATMENT 

Then* IS no mtemnl {rcatmont for msipchs Tho iron and quinio 
so long used and still rccoimuLudid arc useless against the disease In 
patients uitb other diseases upprupnatu trcitincnt ma^ ho continued, 
unless contraindicated hN special 8>mptom9 

Cicncnil measures should he earned out as for other diseases Tho 
eoimtiiij, ot the ouset should ho allayed bj draughts of hot water A mild 
cithnrtic is usualh hcncfuul 

llic diet should be simple and himtcd to liquids for tho tirst few dais 
at hast Water or dilute fruit juices should he gviou freeh It is nsu 
alU more comfort ihle for the patient to tic iii a cool, rather dark room 

Semptoms ma> lx met as under other conditions The fc%cr as a 
rule, does not require tre atment but, if it seems to, small doses of such 
autip\ reties as pliciiacctm (gr d, gm 0 2) ma> Iw used Tepid spong- 
ing IS beneficial, but cold, full baths arc not ntccssarj, cecept m highly 
septic cases 

For heiddcliQ, restlessness, or slceplcssncs*, a full do»c of sodium 
broiiud (pr 40 to SO j.m 2 to i>) should U giMii ns necc'* iri If slup 
has Ixeii lost, a full dose of chloral hydrate may bo added (gr IS, 
gm 10) 

III potators tho heart must ho watched CalTcm, di^,italis, or camphor 
liNpodcnmoally should be begun as soon as tlic need is suspected 

feenuns nid i iceinos ha\c been used, including tho scrum of patients 
iccovercd from crMipclas, in Joses of 8 c.c , but without showing real 
eftnao Fornica thinks the scrum is not bactencidul, hut lessens tho 
\iruIcnco of germs Both homologous and hclerolopous sera and larotncs, 
simple and pohaahnt, haac hceii used Diphtheria serum has al'm been 
ii«cd bv Clnipiro, roniasclb, and others, with good results It must bo 
remembered thU crasipelis is a disease of aarynig B 0 \cnty and irregular 
eourse Hau> casts begin se\crcl>, but soon subside All kinds of drugs 
\8 well as channa and uic uitations haio been used with great satisfaction 
to their originators hut ono should meet claims for eon and aaccines 
with the same cntveism that we do iron, qwimn, and other drugs, and 
require definite results comparable to that of qumm iii malaria, or diph 
therm antitoxin m diphtheria, before accepting recommendations or fol 
lowing them in practiee 

Local treatment offers many methods All sorts of local sedatives 
have been tried, drj, wet, and m unguents Some old popular remedies, 
like brewers’ jeast, aic revived from timo to time under tho stimulus of 
hypothesis Among nil local preparations, iclithyol, m the opinion of tlio 
writer, deseivcs first place It is astringent, and so lessens the painful 
sense of swelling m tho skm, it has an antiseptic action m the test tube, 
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and although in tho bodj this can bardh be Ter'v groat, the results in 
practice are apparentlj superior to those of simple compression methods, 
or to antiseptics like lodin It can. bo used as an unguent, diluted -with 
laselin — 1 to i — or as a aamish (Unna s formula) 


Ichthjol 40 0 

Starch powder 40 0 

E^g albumin 1 5 

AA ater to make 400 0 


or combined nitb, collodion or traumaticin, 1 3 or 1 4 * 

Before using ichthjol in anj form the skin should bo carefully washed 
with soap and wafer The ichtb'ol should then be rubbed or painted on, 
beginning about au inch beyond the margin of inflammation and coter- 
ing all the affected part If the margin advances, the ichthyol should be 
applied be\ond it as often as necessary If relapse occurs the same treat 
ment should bo repeated 

The wnter would like to recommend another method of treatment, 
based upon a different principle I refer to the artificial hyperemia of 
Bier This can be brought a^ut by hot air from any conTcnient source 
but 18 most comeniently dono by the bandage kept on continuously either 
eleien hours or twenty three hours at a time intb an intermission of 
an hour In the case of erysipelas of the face a gauze bandage should 
bo put on the neck and a garter clastic, furnished with hooks and eyes 
fastened on with yust enough constnction to cause moderato congestion of 
the face without mottling and witliout pam On the extremities the usual 
compression bandage should be used 

More heroic methods of treatment haie been almost entirely aban 
doned in practice though not in textbooks and m sea ere cases mav at 
times bo resorted to The chief methods arc those of Hueter and Kraske- 
Bicdcl, and consist in the use of free mcisions into the affected part, with 
compresses saturated with carbolic acid, 3 per cent, or bichlond of mer 
cury, one per one thousand 

Treatment of Complications — ^Mild vesiculation requires no treat 
ment If suppuration occurs the parts should bo kept as clean as possible 
Ichthyol or other antiseptics may be used Gangrene is to be treated on 
surgical pnnciplcs 

Jlcningitis 18 to be suspected when cerebral symptoms arc seveie It 
13 rarely present but when it is it ^ould be treated as under other cir 
cumstances 

Tho healing of other diseases by erysipelas toxins does not seem to 

m xtu e of equal parts ot ictitbyol lanolm aod water maVea a pasty mass eas 1y 
applied — Ed tor 
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belong to this cliaptcr, but it miy bo mentioned that ranoua diseases be- 
sides tumors In^c seemed to be fa\orabl;y iiiHueiiccd by nn attack of 
cr\siiichs Fcilchcufcld has reported the hcalmg of blennorrhea of tie 
lacrimal sac, Stadlcr one of pernicious anemia. 
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ACUTE POLIOMYELITIS 
Geopob DnAPEtt 

The treatment of aoute pohomvelitis falls naturally into two distinct 
pliascs This division depends upon the fact that the disease itself defi 
nitely expresses two entirely distinct sets of pbeDomena The first of 
tbeso has to do with all the processes of an acute infectious disease the 
second with the phenomena of injury to certain special!' selected portions 
of the central nervous s'stein A comprehensive discussion, therefore 
of the treatment of this extraordinary malady involves necessarily a con 
sidcration of both phases In a gencnl vv" the tendency to specialization 
in medicine has more or lc<vs dctcrniincd the branches of the healing art 
which are cotiuemcd with each one of these phases The first originally 
became the rcsponsibilitv of the family doctor who was called to see what 
the old English physicians (enned ‘ the panilvsis of the morning Within 
the last decade as the result of the laboratory in'csti^ations of Flexner 
and Amoss, laudstcincr, Lcvaditi, and others the management of the 
acute ph'se of infantile partly ns has fallen more and more into the hands 
of students of infection and immnnily The rnana^iment of the second 
arv phase of the disease that winch is concerned with injury to the central 
nervous svstera the Ksixuisibilitv for which was assumed by the neurolo- 
gist, IS now dealt with almost exclusively by the orthopedic surgeon 

Prevention — Ihiriiu (jndtmic pciicds where the virus is suppo'^edly 
universally distributed within the comnumity, it is a grave question 
whether scgrcj^ation or even ho pitalization will have much limiting effect 
upon the spread of the diwasc Obviouslv every epidemic must start 
With an initial case, so that if that initial case could be taught and secured 
and uU its contacts secured, the possibility of a check of the spread la 
conccivuhlo. But the difticiiltv with this particular malady is that there 
are a great many more camera of the disease that go about unrecognized 
than there are apparent c i«e8 hurthermore the verv nature of the disea e, 
with its crippling action, automaticalN tends to limit the excursions of 
the infccfcd individual while bis apparently hcalthv brothers and sisters 
harboring an active virus m the nasal and buccal secretions wander about 
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uncontrolled L\cccdingly drastic regulations, such as placing a rigid 
quarantine on c\erv niirnber of the liousoliold with the exception of one 
breadu inner, apparentl> has had a checking influence upon the epidemic 
in seieral smaller localities where this method has been tried But such 
a procedure is lery difhcult to carry out In small communities it may 
be worth while to try this rigid quarantine for a couple of weeks In the 
larger communities it is almost hopeless to attempt a control in the «pread 
Certamlv the wild proccdiiris which were instituted during the epidemic 
of 1010, such as limiting the trivcl of individuals below a certain age 
and policing the roads in order to hold up automobiles passing between 
counties, arc not oiilv futile but exceediiiph irritating to the public They 
undoubtedly create a state of panic which is not justified by the menace 
of the disease itself That the vims is contained in tiie nisal and buccal 
secretions and in the dejecta has been established Consequently if the 
transfer of tho nasal and mouth secretions and the bowel content from 
ouo individual to another could! be ^toppcd, some etfect on the spread of 
the disease might be achieved But (he prevention of the spread of these 
substances from one individual to another is one of the most difficult 
things imaginable 

It 13 only necessary to recall how widespread is tho neglect to vrosh 
the hands after using toilet paper, and how often tho welcoming hand, 
still moist from blowing the nose througli a handkerchief, is extended 
m friendlv greeting (not to mention kisaing, coughing and spitting) in 
order to realize the futility of the usual quarantine measures in this or 
any other disease whose vims is human borne The sIovt process of 
education really is tho only solution of the problem of preventing epi 
demtes of acute poliomyelitis, just as it has been of tuberculosis 

Treatment of Acute Stage of Infantile Paralysis — In order to under 
stand the principles of treatment which have been established for (be 
acute phase of the disease, it is necessary to review briefly the mechanism 
of the infection According to the work of Flexuer and \ino«5 the route 
of the virus has Uen more or less clearly •vhown to he via the choroid 
plexus and the posterior root ganglia Whether or not the disease is 
primarilv and solely hematogenous with a secondary penetration of (he 
meninges, or whether the route is a direct infection of the nasal mucosa 
and so on through the sheaths of the olfectory nerve into (he meninges, 
js still a mooted question There is a great deal of presumptive evidence 
that the former is the more frequent mechanism One of the chief arj,u 
meuts for this view is the proved non paralvtic type or so called abortive 
type of tbe disease While there is no definite proof of the exact portal 
of entry of the virus, the fact that it is primarily distributed through 
the bloodstream and setoudanly penetrates the meninges receives strong 
support from the historv of the acute stage of the paralytic form of 
the disease, the early hours of which are analogous to the whole extent 
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of the maladj m the abortive cases Dunng those early hours the picture 
18 much like that of any other acute infection, so far as the general s^-rnp- 
toma of tempeiature, toalaiao and prostTution are concerned In addition 
to these general symptoms of fever there are however, certain aomenhat 
more specific characteristics which have attracted the attention of those 
who have seen large numbers of eases These are peculiar nervous im 
tahilitj, and a resentfulness which is expressed when even the kindliest 
hand is put forth to help Somnolence, alternating with increased nervous 
stimulation, is likewise characteristic 

Upon this preliminary set of phenomena there very rapidly supervenes 
the picture of an early irritation of the meninges This first shows itself 
in the pam and tenderness related to the po«tenor spinal route ganglia 
and 18 bc'it elicited by anterior flexion of the spine It is not a reflex 
rigidity which meets the effort of the examiner to flex the spine anteriorlj, 
but a voluntary resistance on the part of the child to this anterior flexion 
of the spine, because it hurts Indeed this protective act of the child to 
prevent anterior flexion is frequently earned to the opposite extreme so 
that a true opisthotonos appears Following upon this primary involve- 
ment of the ganglia which has been shown m the laboratory animal to 
he one of the earliest locations to receive the penetrating virus, there ta 
a more or less rapid involvement of the central nervous system As the 
inflammatory process advance^ the production of spmal fluid increasea 
in amount and there is nu outpouring of cells with the obvious result 
of increased pressure withm the cerebrospinal space The next develop- 
ment IS the involvement of the anterior horn cells by the advancing m 
fcctiou, with the production of a tram of syinptoma leading from muscular 
twitchings through various degrees of muscular weakness to complete 
paralysis iarallcl with these events one finds every vanetv of change 
in the deep tendon reflexes The location of the paralyses naturally in 
froduccs some compheatin,;, elements in the management of the case espe- 
cially if the paralyzed muscles arc related to important physiologic proc 
cs«cs, such as swallowing or hrealhiu^ The spccibc details for the 
management of these situations will bo referred to later 

bo, then there are presented for treatment first of all the picture 
of an acute febrile state secondly a stage of pam and general irritability 
thmlly the involvement of the menmges with the attendant production of 
spinal fluid resulting in lucnasid piessure withia the cercbro«pinal space 

If each of these stages were to be treated non «pecifically, then obvi 
oiidy all that could bo done in the first stage would bo to apply tbe simple 
symptomatic methods which have been used in all febrile conditions so 
that the question of specific therapy mu‘‘t be brought up for discussion at 
this point 

It is well known as a rosnlt of the studies of Flcxner and \mos< 
Landsteiner, Levaditi, and others, that the virus of poliomyelitis can be 
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imcontrollcd 1 xcccduiglj dristic regulation^, such as placing a rigid 
quarantine on c\tn iiunilKr of the household with the exception of one 
breadwinner, uppirintl^ has hud a cheeking influence iijion the epidemic 
m «e\eral siniUer localities whirc this method has been tried But such 
a procedure is ^orJ diflicult to carrj out In small communities it may 
be wortli wliib to tr> this tiyd qu irantinc for a couple of weeks Itv the 
larger coinmnmtits it is ilmo-,t hopeless to attempt a control m the spread 
CcrtaiuU tlu wild prociduris which wen. instituted during the epidemic 
of 1*110 such as liimtiiig tin. trutl of itidtiiduals below a certain ago 
and policing the roads in order to hold up automobiles passing between 
counties, are not onh futile but exceedingly irntatiiip to the public. They 
uiidoubt(dl\ ercito a sf ite of paiiie, which is not justified by the menace 
of the disease it<>clf That the aims is c«mtaincd in (he nasal nnd buccal 
secretions and m the dejecta has been established Consequently if tie 
transfer of the nasal and mouth secretions and the bowel content from 
one uidiMduil to anotlior could be ^toppcd, some ctreet on the spitad of 
the disc ISC might be aclucxcd But the. prcaention of the spread of these 
substauecs from one individunl to another is one of the most diiHcult 
things imaginable 

It IS only neeessare to recall how widespread is tlio neglect to wash 
the hands after using toilet piper, and how often the wcltoming hand, 
still moist from blowing the noae through a handkerchief, is extended 
in fneudh greeting, (not to mention kissing, coughing and spittiiij,) itt 
onler to realize the futilitv of the usual qu irantnic measures in tins or 
any other disease whose virus is human borne The slow process of 
education rcalh is the only solution of the problem of prercnting epi 
demies of acute i>oliomyelitts, just as it lias been of tuberculosis 

Treatment of Acute Stage of Infantile Paralysis — In oidcr to under 
stand the principles of treatment which ha\o been established for (he 
acute phase of the disease, it is ntccs'sary to rcaicw briefly the jneclianism 
of the infection \ccorduig to the work of ilevucr uud Viiioss the route 
of the virus has liecn more or less clearly shown to bo via the choroid 
plexus and the posterior root gauglii ^Yhether or not the disease is 
primarily and solely hematogenous with a secondary penetration of the 
inemnges, or whether the route la a direct infection of the nasal inucosi 
and so on through the sheaths of the olfactory nerve into the meninges, 
19 still a mooted question Tlicre is a great deal of presumptive evidence 
that the former is (he more frequent mechanism One of the chief argu 
ments for this view is the proved non paralytic type or so called abortive 
type of the disease Wlulc there is no definite proof of the exact portal 
of entry of the virus, the fact tint it la primarily distributed through 
(he bloodstream and secondarily peuctraUs the nicnmgts receives stroUr. 
support from the liistorv of tlu acute stage of (he paralytic form of 
the disease, the early hours of which are malogous to the whole extent 



TREATMENT OF DfFANTILE PARILISIS 81 

lem But It IS a good rule to see to it that any patient i3 punctured who 
presents an unexplained fehnie disturltance, and “shows the peculiar im 
tability and slight tenderness on flexion of the spine Within the last 
two or three jeara an appanntlj increasing proportion of joung adults 
have been developing tho disease and it is extcedingh important not to 
let the maladj masquerade, as it often docs, under the diagnosis of bron 
chitis or typhoid fe\er 

Vnj discusaion of the scrum therapy of acuto poliomyelitis would 
not he complete Mithout mention, at least, of the autistreptococcus ^crum 
prepared by E C Ro tnow of Pochester It is difficult to place great 
belief in tins serum because it fails to neutralizo the known virus of 
poliomyelitis which is neutralized by the strum of recot ered human 
beings or monkeys In other words, tho laboratory has failed to prove 
a spccifac neutralizing suhstauco m the Eosenow serum Consequently 
the laboratory results and the dimcal results with this serum reported 
by Rosenow are paradoxical A complete discussion of the whole subject 
of the Rosenow scrum can be found m the very citeusito literature which 
deals with this particular question Ihe writer’s feeling about tho Eose- 
iiow scrum is that it is an unsafe therapeutic agent in tins disease The 
reason for this belief rests upon the fact tliat the sensitizing and shock 
ing potentialities of foreign serum alwavs cou^lilute a menace In mcnin 
gitis, where tho lesion involves the membranes surrounding the brain 
and cord this menace may not be so great as m tbe situation found m 
poliomyelitis, where the lesion luvohcs much more intimately tbe deli 
cate anterior horn cells Hero any slight and sudden increase m con 
gcstion of the tissues might precipitate a fata) eollap'^e of the cells 

If the result of serum therapy is successful, the disease picture rapidly 
subsides into one of a convalescence frum any ordinary fcbnle state, but 
it 13 important to maintain a rest period for a far greater length of 
time than is ordinarily ncccssarv with simple infections, for the reason 
that irritation of the central nervous system may have advanced to a 
considerable degree 

But if the specific therapy fails or if no specific therapy is used, 
a great variety of therapeutic problems may develop Obviously we 
have no means of staying tbe advance of paralysis AU that can bo done 
IS to keep tho patient as much at rest as possible 

Tho matter of feediDo will bo largely determined by (he patient s own 
desires. It is very remarkable, however, after the fever has gone and 
the acute phase of tho discaoo has ended, to sco how rapidly children 
regain their appetites and clamor for food This is a characteristic 
feature of the recovery period. Where the paralysis involves the muscles 
of deglutition it is ncccsaary to institute feeding by o’^vige This is 
best done m small children by the nasal lube and m larger ones may 
be done directlv by a stomach tube On the wbok tbe nasal tube is 
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rendered inert or neutralized bj the action of scrum tiken from recovered 
cases It IS perfectly casj, js these ‘luthors Inve sliown, to protect 
monkejs from many times the lethal dose hy the use of such senun It 
was mtural, therefore, that Nettcr, m 191J, should hue attempted the 
treatment of an acute case of the disease hy the injection of hunnn scrum 
taken from a recoicred case Though the number of cases reported by 
Netter was small, he felt \erj distinctly cncoungcd hy the results Dur 
lug the great epidemic of lOlO, Ainoss, in Westchester Count^, and the 
writer, on Long Isliiid, New York, used the scrum of recovered eases 
m a large uumbor of iiistaiices The coiichisioii reached in both groups 
was that, while the senim was not established as an absolutely definite 
cure, the results seemed to justify the ftclinj, lint if it were used carij, 
within the fii-st twelve hours after the acute onset, it undoubtedly exerted 
a protective mflucnce Amoss felt tint the use of serum intravenously 
as well as intnspmally was of added bciieht, hrgcly because of the m 
creased concentration of the antibodies on the blood side of Uic injured 
choroid Tables showing the tbcrajicMtic results m these two groups 
appear m the writer s book on the subject 

The tcchmc of the intraspinal injection in tins condition is similar to 
that u«>ed for any intrispuijl work The seniiu is obt lined by bleeding 
the recovered case and sepaiatiiig the strum in the usual way in tbo 
laboratory As much spmal tluid as can be drawn off is removed from 
tlie pitieiit and thin not more thin 10 or at mo«!t 15 ce of serum is 
permitted to flow back mto the spiual canal The intravenous injection 
of the same serum should be earned out just «ubBeiiucut to the mtraspinal 
injection Y ithin the last two or three years the writer has treated a 
number of cases m the very early sta^o and u«td largo quantities of scrum 
intravenously In severil inst inces two doses of 100 cc each, separated 
by au interval of from ten to twelve hours, have been given. Each of these 
cases icceivcd but ouc nitraspmal injecttou 

There is no doubt m the writers uund that such use of recovered 
serum, in large quantities and at a very early jicnod in tho disease, offers 
a real hope for the prcventiou of paralysi'i 

There is almost always a severe ajj^ravatiou of symptoms following 
the mtraspinal injection of recovered scrum in these casts Headache 
rise of temperature and geneial malaise become relatively much more 
marked than one oidmanly sees m cases of ccrehrospmal meningitis 
following mtraspinal injection of autiinemngococcus scrum This re- 
action has always seemed a rather inexplicable one in view of the fact 
that it is more inten«o in the case of tho homologous serum 

It 13 important to remember that the ty pc of the disease is constantly 
changing and that the picture which we sec to day is rather different from 
that which was met with during tlic great epidemic in lOlG Consequently 
the matter of early diagnosis remains alwavs an exceedingly difficult prob 
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bad ta school ind other mental aetmties are coucerctd /or a far longer 
penoJ than would ordinanlv bo pKsicnbcd m the case of infectious dis- 
eases which had not directlj nieuaccd the central nervous sjstem 
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rather to he preferred as it scenW to produce less the sense of gagging 
At hest these cases of deglutition paralysis arc \cr) discouraging and 
require great patience on the part of doctors and nurses, hut I have uc\er 
seen a case of deglutition parahsis uhieh did not recoicr 

When the muscles of rcapirition in* iniol\(d it is necessary to proMde 
the child with as much encoungcmciit ami moral support as possible. 
To anv one uho has observed tlio fnghtful struggle which children carry 
on with the advauciug paralvsis of respiration, the realization comes of 
the futility of any ctfort to help No one knows as well as the child 
what IS needed to meet the situation, and all the tact of which the nurse 
is capable is required to let the child feel that every assistance is proiuptlj 
at baud when it wants it, hut that nothing unnecessary vmH be done which 
may in any way interfere with the dilhcuk process of getting a breath 
In those eases in which the diaphragm alone or the intercostal muscles 
alone arc involved, rc<ovcry is often possible Indeed I have seen a child 
go through an acute lobar pitcumouia with a par dyzed diaphragm. 

Disturbances of the bladder muscles must ^ met, as the occasion 
arises, by eathotenzation 

Management of Paralysis— While there arc many difTcrent schools m 
the matter of the management of the later stages of paralysis, I think it 
IS universalh agreed that the only \vi«c course to pursue during the 
few weeks of the paralysis is that of complete rest. The paralyzed litub 
should be placed lu the positions which put the least tension upon all 
muscles and the muscles whoso antagonists are paralyzed should ba pro 
vented from contracting by appropriate splints and posture During tbe 
very early davs of paralvsis there is often a great deal of pain associated 
with the paralyzed tnuseks This is best treated by keeping the imib 
wrapped in cotton wool and very warm. As a rule, some one posture pro 
Tides greater comfort than any other This may be found by chance or 
by careful ezpcnmentation by Uic nurse As time passes and the question 
of how much power is to be expected from the muscles la brought up, the 
matter of more active measures of treatment naturally arises for discus 
siom Here it is that there are certain ditTcrcnces m opinion, in the matter 
of treatment Some of the ortliopedic surgeons feel that it is wiser to 
maintain the rest pokey very much lotigcp than others ProhaWy there 
is no successful uuivtrsil rule, but it is safer to err on the side of pro 
longing rest rather than stait passive motion and massage too early 

While there are no pnned permanent residual clfects in the psyclui. 
realm, one often sees more or less nervous irritability and appreheusivc- 
ness on tho part of the cliild This state miy last for a variable length 
of time and should be recognized as a defamte part of the recovery process 
Except for surrounding the child with an atmosphere of serenity and 
encouragement, there is nothing specific to be done for the condition, hut 
tho child should he maintained m a resting phase, so far as sending it 
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EPIDEAIIC ENCEPHALITIS 
lIiBErr S lIonE 

Epidemic encephalitis is a disease alitch produces i non suppuratne 
niSaramation in the nervous svstem It was fust observed bv von Lconomo 
of Vienna, in 1917 In the spring <>f 191 h cases were observed in Franco 
Germany and 1 ngland In the fall of 1*11^* it appeared in \menca and 
has since inradcd all portions of the world 

Etiology — Epidemic euceplnlilis <HCin8 aporadicalh throughout the 
entiro jear, but seems to have i decidoJ seasonal incidence becoming most 
prevalent in the muter The iiicidtnee enrro starts to nse lu December 
continuing through Jannarv and rojchiHo the peak m Pebruarv, after 
which there is a npid fall iii March 

The sexes are cquallv atfecteJ Ivo age is exempt Of 1 273 caies 
reported bv the Biitiab Mimstiv of Health there wire approvimateh la 
per cent in the first decade 2 > jK-r cent in the second and la per cent in 
each of the third fourth and hfth d«<adc«, the rcniaiuiiig li per cent 
occurring after the a^e of fiftv Sjcial cunditiou and occupation seem to 
have no influence upon the nuideiico of this disease 

Symptoms — Main attempt have beon made to tlassifv the disease into 
tjpeson anatomic clinical and durational bases but without much success 
as the manifestations aro protean and variable, and the course irregular 
The incubation jxTiod Ins not been d<fonnuK.vl but judging from the 
instances where direct contagion bas seemed to l»o present, it is between 
ten and twentj davs budden onset of severe svmptoms is observed m 
some instances Generalized or jacksnmau couvulsion apoplectic attacks 
sudden strong emotional nr psvcbical disturbauecs or even uiiconsciousucss 
maj bo the first evidence of illness. Usually, however the onset is 
gradual The first svmptouis mav be those of a general infection which 
luav rcadvlv be mi t ikin for a cold or tlu, grip Headache 
anorexia vomiting fever eonstipation and loss of appetite are frequent. 
In a few dnv s localized pains ippiar u uallv radicular in localization and 
severe ill character If the infection is severe dulinum may occur which 
mav be active or bavo one of the peculiarities of the Icthargv namclj, the 
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(lence that the mjoclonio movements are the result of irritation of the 
anterior horn cells of the spinal cord or other portions of the loner motor 
neuron 

Evidence of mvohemcnt of the pjramidal tract is often seen Slight 
or moderate weakness of an extremity, with increased deep reflexes and 
a positive Babinski sign is more u ual than a definite hemiplegia. 

Clinical Pathology — •Ihc e^rebrospmal fluid is clear and colorless 
At the onset and during the periods of exacerbation there may ho (1) an 
increased cell count the cells bein^ Ijmphocvtcs and large mononuclears, 
(i) a dight increase in protein content but at times less marked than 
would be cvpccted with the increased cell count 

Often the spinal fluid is normal throughout the entire course of the 
di«ca'e 

In the subacute and chronic stages there may be a slight increase m 
the cldond content (0 8 per cent) and po«siblv a slieht hmphocvto«i8 and 
increase in protein 

The sUgar content is normal or increased Hjperghcoirbachia has 
been said to he cluricteristic of this di case, but further observations show 
that similar sugar poiccntaoes are found in inanv other diseases of tho 
central nervous aystem This feature is only of value therefore m tho 
diflcrentidl diagnosis of ciieepbalitis and tuberculous UKUingitis where the 
sugar content is decreased 

The blood count docs not show constant alteration In the acute stage 
there 18 a moderate Iciikocvtosia the average count being 12 000 to la 000 
with a slight increase m the polvinorphomiclear leukocjte percentage 

Duration — The loiiroe of this di«ca«c is iii no wav uniform The 
approximate duration of the acute stage la all that may be roughly esti 
mated The fever jxriiKl may be verv short that is oiilv a few davs or 
it may he prolonged for cigbt or ten weeks but two weeks is tho avcra.re 
time The lethargy inav be sboTl, prolon^^ed or relapsing but usually in 
the aento stage lasts aLoiit three weeks No time limits can bo set for the 
paisas or involuntarv movements 

Ihe acute period of the discacc is geiierallv about three or four weeks, 
and cither death intervenes or iniproveineut comiuenccs within this time 
In approximatelv uU per cent of the fatil ciscs the termination is during 
the hrst two weeks, and m SO per ecut during the first mouth Then, arc 
no available data at present to prognosticate the duration of the sequela: 
It IS also impossible to determine when a patient is free from the danger 
of a relapse as serious sequels have developed more than two years after 
apparent complete recovery Of the sequclse the paralvsis agitans svn 
drome is the most frequent as well as the most protracted form. 

Prophylaxis — Hit limited state of our knowleiloC crnecming the 
vims and (he nniintr of propagation makes it impossible to give anv 
method of prcviiitiou. Tho little evidence of contagion indicates that the 
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patient maj answer questions and act m i normal manner when engatjCd 
311 conversation, but will return to Ins livjKnimuc aetivitv and dtliruun 
unless dnertid 

111 a week or ten davs the Ictliaro>, from which the disease Ins re- 
ceived its popular innic supencius At tirst it is siinplj a drowsiness 
with a ttiidcucv on the part of tlu patient to skip imlcss liis attention is 
maintained bv soim tiling m his cimroninciit Liter it deepens into either 
a eontmuons sleep from which ht is easily aroii*md, a stupor or coma U 
this time there arc iisu ilh other sioii^ of luvolvcmcnt of the nervous svs 
tern Some degree of fever is prtbent in the grt iter proportion of patients 
It 13 usnaliv continuous, van mg from 100“ to lOJ®, and its aicrjgi dura 
tiou 13 about two to three weeks High fever is of serious iniport, A 
constantlv rianio t« inpcraturc witli eorrtspoiiding acceleration of the pulse 
and respiration is oininoiis, as la hvpcrpvrcMa, which is uearlj alwajs 
fatal I)urm,5 the febrile (Mriod a mode rate Icukocj tosis niaj he present, 

there being an uieioise m the total luimhcr of white cells with a rclatue 
increase in the polvmielcar kukoevtes 

Cranial mrve pilsios ire ofiiii the hist sign of locilized involvement 
of the nervous svstom Optic imiritis or some evidence of it is prevent 
in about 2U per eciit of ciscs lhuiiu> he i slight reddcniiie, of the diso 
with hlumiig of us m irgin and an artcri il narrow ing Palsj of the thirel 
nerve IS ver> frequent and nwv bo i parti il e\(criiul or mtcrual ophthal 
uioplcgia or a comhiuaiion of the two iMosia mid wcikuesa of acconimo* 
datiou 18 the moat frcejueiit comhimtion and when prevent is of much 
importance m dngnosis Wcikncss of the sixth nerve, occurs, hut not so 
oommoulv as imolvcincut ot the seventh Hit facial paralysis may be. 
bilateral and is iisu illv slight but it shonlel not be confused vv itU the facies 
of stupor or the rigiditv which is i pvrt of the Parkuisomail sj ndroinc 

The portion of the nervous syaUin involved h\ tho virus of epidemic 
encephalitis with ^reat frcijucncv is tho corpus striatum Lesions here 
produce tho disturbances ol tone, suppression of the. automatic and asso- 
ciated movements, various tvpes of tremors and autoinitio movements 
The agitms tremor of P irkinsun’s svndnune, and m gor md minor ehorco 
athetoid movements ate piobablj produe«d h^ a lesion in the vorpus stn 
atirni Other t^pcs of imolimtaiv lutiveimiits arc sometimes seen — 
invQrhjthmw ind mvoclomc — m which the seat of the lesion is uncertain 
In the mjorhvthnijp movements there is i more or h-is n gular vontractiou 
of X group of muscles produfjng a definite- movcinint such as partiallv 
closing the hand, contraction of tho ficiil muscliv champing or lateral 
movement of the ] ivv The ngoclouic movements arc rapid li^jhtninglike 
contractions of a single muvcle or a portion of a muscle, latiier than of a 
sjnergctic group These contractions may luvolvo aiij musvlo, but those 
of the trunk, particularly of the abdominal muscles and diapiiragm, aro 
possibly mort frequent tlian those of the extremities There is some cv i 
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Diagnosis — Tlio c^ses that conform to tlio cla?«ic t^pe with ocular 
palsies, fc\er and letbar^, are charactenstie enough to make the diag 
nosis coinparatnel\ e'i8\ \hortnc or atypical cases without lethargy, 
espcciallr whew occurring during intercpidenuc periods, render tho diag 
nosis more ditticult 

The conditions which offer the greatest difficultj m differentiation are 
(vherculous meniiiffiUs hratn tumor and brain abscess 

Tuberculous ileningitit — Cartful examination of the spinal fluid will 
tisuallj bo sufficient to make the differentiation between tuberculous 
meningitis and encephalitis In the former the spinal fluid is always 
altered while m cuccphalilis it is ofttu normal The pressure it the onset 
of tuberculous meningitis is marktdh increased The cells are mainly 
hniphocjti^, but polimorpljoniKlcar IniKoeiks arc ilmost constantly 
present, while tho\ are almost uniformh ibscnt in encephalitis The 
protem content is much increased in tuberculous meningitis and but 
shghtlr so ID encephalitis lu tiiUrcuIous meuine,itis the sugar content is 
decreased or absent while it is normal or lucre-is^ m encephalitis The 
ehlorids are lessened m tuberculous nieningitis, being below the normal 
0 T3 per cent the^ arc normal or increased lu encephalitis Ou stand 
mg the spinal fluid lu tuberculous meningitis shows the formation of a 
spider weblikc pellicle which if carefully examined may rcioal the tu 
berclo bacillus Similar coaguH arc rare in the spinal fluid of epidemic 
eneephalitis 

Brain Tumor or lb«ce«? — The presence of wintinued severe headache 
repeated vomiting and frank choked di«c arc evidenco m fa\or of brain 
tumor In encephalitis tho lesions tend to be bilateral or diffuse while in 
tumor or abscess the^ are more apt to be unilateral and localized 

Prognosis — Prognosis as to life — The ^.eiirnl uiurtaliti peicentago 
has laned greith m different epidemics In a report of the British Min 
istry of Health on 1 273 eases, tlic mortaUtv was kS 3 per cent Wcchsler 
computed statistics of 8oO cases and foun 1 a mortality of 21 per cent In 
infanc) the death rate is high The mortality is lowest in the second 
dt-cadc but rises «tcadilj as tho age mrreasca reaching 80 per cent in the 
scicnth decade 

riio patients with sjauptoins of a seaere gcuernl infection show a high 
iJiortihtj Profound stupor intcrnrptcil b? cznotiorial outbursts js omi 
nous Dtep conu luaj loiitiiiue for divs but cien if iinnccoinpamcd by 
fc\er is of senoua inipirt The greatest mortiht> occurs within the lirst 
three weeks of illness "Most of tho patients who sunivo four weeks will 
li'o but thej maj haie a long and tedious couialcscenco 

Pro^iio IS os to Complete htcoiery — It is at pro'-ent impossible to get 
accairato statistics as to the percentage of patients who are corapletch and 
{jeriJianeiith restored to health It appears that at lca«t oO per cent suffer 
some disabiliti, such as loss of ambition, drowsiness or insomnia, defective 
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disease is of a low grade of infcetmty That infection by contagion has 
occurred m %iue instances seems fairly well established It is therefore 
desirable that the patient should he isolated from all who ire not necessan 
for the proper nursiUj, during the acute stages of the disease As the itrus 
ma\ he prcsint in the nasal secretions and salua, these discharges should 
be disinfected and the gauze used in connection with the toilet of the nose 
and mouth should he dcstroied One instance is reported where infection 
maj ha\c taken place through clothing, so it would scorn well to ha\e the 
patient s clothes disinfected It has also been rccoimnended that persons 
coming m contact with the patient should use an antiseptic spraj or 
gargle 

Experimental Pathology— As soon as epidemic encephalitis became 
prevalent, attempts were made bj many workers to produce the disease 
m animals These were mainly uusuoicssful In 1919, Strauss, Hirsh 
feld and Loewo produced a meuingo encephalitis in rabbits bj intra 
cerebral inoculation of material denied from the nasopharyngeal washinas 
of patients with epidemic encephalitis A remarkable feature of thoir 
findings was that the^ succeeded so easily and m such a high percentage 
of cases that the> even proposed their method as a diagnostic test Their 
obaeraatioua were lu part coufirmeel hv Lctaditi and Hanier and a few 
others The complete failure of other careful imcstigatora made the whole 
question an enigma until the recent research arork on the virus of herpes 
appeared iliich expcnnioutatioii has been earned out hy Levaditi, 
Hanier and others with the herpetic vinia, and it seems to bo similar to 
or identical with the so<alled encephalitis virus Therefore it would 
appear that either epidemic cncqihahtis is due to a form of herpetic virus, 
which seems improbable, or tliut tho positive rcoults of evpcnmcntal am 
mal luoculatious have been duo fo the herpetic virus and have nothing to 
do with epidemic encephalitis This latter seems the more probable ex 
planation, hut it is a matter that subsequent experimentation will have to 
elucidate 

Morbid Anatomy — The gioss api>caraiico of the brain usuallj pre- 
sents nothing abnormal, hut the cortex, and on section the surface, may 
be reddened from capillary congestion. The lar^e vessels stand out promi 
nentlj Small punctate hemorrhagic areas are seen in tho midbriin and 
pons microscopical examination shows an mfiJcration of the adventitial 
Ijmph spaces with small round cells This is not found m all portions of 
the brain and frequentlj many Elections have to ho examined before any 
alterations other than congestion are seen The brain stem and basal 
ganglia are the parts most vulnerable There are areas m the gray or 
white matter where collections of small round cells are seen The motor 
cells in the involved areas show acute cloudy swelling and at times severe 
grades of degenerative cbaut,e3 Some of the nerve cells in the severer 
stage of dissolution are surrounded by neuroaophages 
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mg tliD tcctli and toiigiio sliould be cleaned bj the use of a moutbwasli A 
vann saturated solution of bone acid is as useful for tbis as an^ fonnula 
Following it, the tongue and cheeks should rcceno an application of ilbo 
kuo The preparations of gljtcnn and lemon, frcquentlj advised, should 
not be u'led, as the ultimate effect of glvcerm is further desiccation If 
the throat is drj albolenc maj be used as a gargle, or a small amount 
swallowed At night, white petrolatum maj be used instead of albolenc 
Diet — During the acute stij.c while the patient is lethargic the food 
should be fluid or seinisolid Curiously, the appetite, instead of being 
diminished, mav he much increased so that more food is desired than be- 
fore the illiic'is commenced Patients who have been capricious m regard 
to food mav eat ravenoualj If solid food is allowed, care must be eser 
cistd to sc(j that it is well rnastieated or finely divided before administra 
tion If It 13 not thoroughl> masticated indigestion and distressing flatu 
leiico result If the patient is in a stupor bo will have to be fed In this 
CTCut a diet similar to tbo following should be used 
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(8 02) 
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M 

Milk ^iO cc 

(8 02) 



Great care should be taken lu feeding patients in deep lethargj They 
must be aroused sufScicnth to be able to swallow before food is given, as 
otherwise it niaj pass into the larjmc and trachea 

If the jiatieiit 18 in loma oi paralvsis of the throat dciclops so that 
swillowiiig is unjKJSsible he should not be fed b> tube as is frequentlv 
recommended The stnip^Jing this entiils has proved fatal and food has 
bciu introduced into the triehca In this lase it is Lest to give neither 
food nor 1 uid \j\ mouth but to give hvpodenuocl^scs and intravenous in 
fusions of stinlo normal salt solution on altcniatc da^s Instead of saline, 
a 10 jwr edit glucose solution mav bo u<«td \t least 3 liters should be 
given daih atcr should also be given b> rectum cither bj the drip 
method or bj tbo instillation of 4 to 0 ounces at a tune 

Water — It is not as ncec irj to force the patient to take large 
amounts of water as it is in other acute infections diseases. It is not the 
circulating toxins which pradueo the delirium or lethargj but the direct 
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mcmor}, cliaracfor altcntious, pirtial or a)inplcto paraljsis agitaiis syn 
(Irumc, or some otlitr serious lesions of tlic nervous system Vnj prognosis 
as to the ultimate outcome should be giieii with caution m even very mild 
acute attacks, as manj times what seems to be complete ixeovcry is £ol 
lowed by crippling disordeis after a period of one or two years. 


TREATMENT 

General Measures — In tbe treitment of ciiccplialiti'^, drugs play a 
minor rule In the acute stngc tbe general mamgement of the patient is 
of extreme importance If possible he should be removed to a bo pita! 
The room should be large well veutilalcd, and in is qiiict a part of the 
hospital as possible btcaim, even though the patient is in a state of letli 
argv he ma\ bo easily aioused, aimovcd and mule restless by noise Ihc 
amount of light idnuttcd Uiould depend upon tlie patient’s comfort In 
the early stages photophobia is frequent and nece«sitatis dirkeumg the 
room 

Nuises should he m const lut attendance In this connection it is im 
portant to renumber that patients in stupor mav suddenly have outbursts 
of excitement and attempt to ^et out of bed fins occurs moat frequenth 
at ni(,ht 

The amount of unne passed and tbe periods Ixjtween voiding must bo 
carefully noted otherwise retention with ovorhlling of the bladder may 
develop facilities for caihetensm should always bo at hand 

The patient should be kept ahsolutch quiet in bed This should be 
insisted upon as soon as the diseisc is suspected, ewu if there is no fever 
and the patient does not feel ill No patient with an acute infection lu 
Tolv ing his nerv ous sy stt m should be out of bed kbsolutt, rest is the most 
important element m the treatment and from the hcginmiig the patient 
should not do anything for himself which involves exertion In order to 
secure as complete rest as possible, visitors slioulcl be prohibited and the 
patient should not be aroused unnecessarily The use of the bed pan and 
urmal should, if possible, be commenced before the. patient t,TOv\3 very 
drowsy, so that he may become accustomed to them If there is dithcuhy 
in voiding m the dorsal posture, be may be turned on his side or raised 
to the sitting position This is easily accomplished if he is on a Gatth bed, 
and, if it IS insisted upon that he Icam to void in this position, the difh 
culty will usually be overcome 

Cleanliness of the body is essential, and the back should be kept dn 
by sponging with alcohol and the liberal use of talcum powder Too 
frequent bathing should be avoided as it is disturbing and causes some 
exertion on the part of the patient 

The hygiene of the moudi requires earefol attention After each feed 
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tient, when disrobed should be placed between blankets Small sections 
onh of the bo(l> are to he eipoM-d and sponged at a time The temperature 
of the water should he 00“ F for the iirst treatment, and reduced daily 
until 70 18 reached The wet pack should be commenced at a temperature 
of 80“ i and icduced 2 degrees daily, to 70 In the application of the 
full wet pack, the sheet should be well wrung out and carefully applied so 
that It 13 m close contact with the skm and all nir absolutelj excluded, 
otherwise the aim of the pack is defeated The duration of the pack 
should bo one hour Ihecold sponges should be given in the early moTtiing 
and mid afternoon and the pack at ui^bt as after it the patient will usu 
ally go to sleep If it seems necessary to give drugs 15 to 20 gr of sodium 
bromid with 10 gr of chloral hydrate, every four hours, is usually effec- 
tive If the delirium 18 violent the most effectual remedy is paraldehyd 
On account of its taste and nauseating properties this is host administered 
by rectum Pour to 0 drams m 3 or 3 ounces of water to which enough 
starch has been added to make a thin paste should bo instilled through the 
rectum and related in from four to six hours if necessary The starch 
lessens the irritation and makes the lustillate less fluid so that it is more 
easily retained In case of iiolcnt delirium hyoscin hydrobromid mav be 
giTcn hypodcrmatioaily in do«es of 1/100 to l/oO gr and repeated in 
two hours if necessary Ivc«trauit bould be avoided as much as possible 
as It IS apt to cause strenuous resistance It is better to allow the patient 
some latitude, but to protect him aQainn injunug himself Lumbar 
puucturc IS adrisiblo for all paticnl& yritU delirium 

For iiisomiiur it may be necessary to use drugs if the administration 
of hot milk alcohol sponging or other simple measures is ineffectual For 
simple sUcplcssncss veronal is probibty the best drug It should not be 
giycu in largo doses It will be found that 3 to 5 gr of ycronal combined 
w ith 10 to 1 j gr of aspirin or pheuacctm will be much more effective than 
a large dose of ycronal given alone Adalin or chloral hydrate m doses 
of 10 or gr is al'to useful 

Special Conditions m the Nervous System — Headache and signs of 
meningeal irritation are frequently present m the early stages of the 
disease and are relieved bv lumbar puncture This should be repeated 
every two or three days if tbc spinal fluid pressure is increased 

Choked di-ik IS uncumnioii but wLcu prcsciit i due to hvdrocephalus 
and re<iuirc8 frequeut spiual puncture 

The headache and t/eneralt ed aeJwuj usually vicld promptly to as 
pinn phiuaictin or pvramidou or a combinition of these drugs The 
radicular are often verv severe They may be relieved bv vigorous 
countcrirrit itioii, turpentine stupes or mustard poultices Local heat in 
the fomi of hot water bags, electric pads or baking seem of little avail Vs 
the duration of these p uns is short it is best to give enough codem or mor 
phin hvpodtnnaticafly to bring relief 
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actioiv of tlie \inis on the iicne cells plus cdciua Infusions of hjpertonw 
solutions which tend to reduct tins cdcmi seem to he of %dluc It u nacs- 
sar^ howc\cr to ace that the piticiit pets sulhcicnt Hind, as the sensation 
of thirst cdiuiot he depended upon A record of the fluid intake should be 
kept 111 oidir that one uixj ht certain thit d liters art taken in cadi 
t\\em^ four hours 

Medicinal Treatment — flitre is no tpeeific diaip triatinciit for epi 
denne encephalitis Urotrnpin has hem rccominiudid hut^ as it is inert in 
alkaline solutions, it is difiieult to wiidcratind how it would he of aaluc 
Pota«''jiJui indid his also had its adiotaUs, hut has not proved of definite 
value At present all incdieiiial tnatmeiit must remain empirical and 
symptomatic 

Serum Treatment — Aniosiinm thenpy has been recommended Iv 
Brill and others Brill a technic is as follows Six to 100 cc of blood 
18 obtained troin thi patient This is colUeted in i sterile flask and il 
lowed to stand until the scniin has separated It iua> he separated by 
ccutnfugahzatiou if it is to bo used immcdiatcla Xiits may or may not 
be inactivated Rcceuilv BriU has discarded inactivation Twenty five 
to 30 ( c ot spinal fluid is witiidrawn by spinil puncture ind replaced by 
a similar amount of scrum Scrum from recovered or couvalcsccnt pa 
ticnta has been given iiitraspniallj and uitramiiscuhrlv, but lias not bee*! 
used extcnsivclv enough to demoustrate its value Antidiphtlicritio scnim 
and autitetamc scrum and hor5>o scnmi have their adrocites, while CoIIa 
tmo and Vcgni recommend the subcutaneous luicetion of (omalcsconts' 
cerebrospinal fluid 

Special Measures — Tho uiiravcnous mycaion of hvportomc solutions 
citises a decrease in intracranial pressure, and an anichoration of the 
svmptoms in some cases, probiblv due to a lessening of cerebral edema 
lor this purpose 2'jO to OW cc of a 25 per cent t,lueoaO solution is ad 
ministered intravenously every day 

JV^etter’s Ftration Abscei>$ — ^This incasuro has no advocates other than 
its author, thcuglj it has been used by others For this purpose, 1 to 2 c c 
of turpentine is luycctcd into tho outer portion of tho thigh If there is 
no reaction withiu a few diys, the injection is repeated The resulting 
ahstess is incised or aspirated on the fifth or aivfh day 

Erequeut spinal drainage has been of value in some instances, and is 
to be especially recommended when the spmat fluid pressure is in\,reascd 
and when the cell count is high or there arc other alterations 

Tbeatment op Special Coxdiiions 

Mental Symptoms — lor tho restlcssnes** lusoiunia and dehriiim 
which may occur m the early stages, tho oold 3pont,c and lull wet pack 
are very useful measures Tor the adminislratiou of the sponge, tho pa 
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after all signs of acute illness or progressiTe imolvement of the nervous 
system Iiaie disappeared There is at times an increased cell count in the 
«pinal fluid weeks after the patient has apparently reached a stationary 
stage but nnquestionai'Ij he should he kept in bed until the ‘spinal fluid 
is normal No haste should be considered in getting the patient about, as 
rest can do no harm and activity mav produce a relapse or a progression of 
symptoms "When be is allowed to get up for increasing periods of time 
he should be watched carefully and put back to bed at the least sign of 
retrogression 

The need for protracted rest has not been emphasized snfHcicntly in 
the treatment of this disease I am sure that the ability to rest for ex 
tended periods is the main reason y\hy private patients on the whole fare 
better tbau those treated in the cluiie 

llental rest is next in importance to physical inactivity The psychic 
inertia yyluch almost uiyariabh follows encephalitis suggests to the pa 
tnnts relatiyca and unfortunately, frequently also tc hib medical attend 
aut, the need of inciting his nervous svst* m by active stimuli fiom without 
llieio 18 little question that this mliibition of (lie higher psvchic pioccsaes 
depends upon an enfeebled state of the neurons which have to do with 
tho^c iiinctiona If this deduction is comet U bexoines obwous that rest 
18 called for until one is sure that the pathological ilterations arc perma 
iicut When the patients condition has been stationary for some week«, 
ho may be permitted gradually to get about and even to take moderate 
exercise, but hia activity should never be of a kind wbieli requii'cs exertion 
or produces exhaustion Severe physical exercise should bo forbidden 
for at least three years after (bo patient has recovered or attained a sta 
tionary condition Severe relapses have l)cen known to follow exertion 
over two years after apparent complete recovery 


SEQUELS 

The three groups of sequel i, of epidemic encephalitis which are most 
troublesome are (1) tbe meutal alterations and (2) the abnormal imol 
uutary movements and (3) tbe paralysis agitius syndrome 

1 Mental Alterations — Seviit mental di turbaiiees a"! sequela, aie 
more common m children and adokscenla than m adults Drew mess by 
da\ and sleeplessness at nigbt character chaUr,ca crimiualistic tendencies 
and behavior oJditus are frequent in the young The parents should bo 
waraod not to punish children with these disorders Up to (ho present no 
sjiccific has been of avail for the e conditions It is best to isolate and 
protect these cLilJnn from tlmr jdavmatts as (Lcir impisLno s is very apt 
to provjko trouble and combat They should be allowed to shop when 
they will and should be fed while aw ikc It is probibk that most of the 
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Alunentary Tract — Reference lias teen maJc to the cire of the mouth 
If the snluarj glands arc swollen, iccbaga should ho applied 

Vomiting IS frequent at the onset but rarclj persistent or severe 
enough to icquire treatment If continuous, it is probahlj duo to Indro- 
cephalus aud ma^ be rclic\od bj spinal puncture 

Constipation is a marked feature of the disease and maj be most re- 
fractory Administr'itioii of saline cathartics each morning and an occa 
sional dose of castor oil or calomel seem to be the most effcctnc measures 
Fecal impaction has occurred and its poasibihtj should be kept in mind 
Tjmpauites is a frequent and distressing condition A simple diet, 
%\ith ample mastication, and mtasiircs for the relief of constipation arc 
important preicntivcs 

When distention is marked, turpentino stupes should l5c applied to the 
abdomen These maj be used frcqueiitlj but should bo alternated luth 
stupes of simple Lot water, as a constant application of turpentine maj 
cause irritation One or 2 ounces of tiiri>entinc maj be thoroiigliK mixed 
with a quart of Mann soapsuds and used as an enema The m«ertioii of 
a rectal tube will be of use if (he gas is in the colon The h\podcrmi<j 
administration of 1 cc of pituitarj extract is a rtliablo remedy and may 
bo used alone or in conjunction with tbc other measures 

Urinary Tract — Iiiabih(\ to %oid is a coniiutui ddhcultv This nini 
be due to the position lu bed, or the result of lethargy It may bo oicr- 
come ha raisin^, the patient to the silting position or arousing him at stated 
intcnal^, urging him to roid and usiii^ hot applications over the 

h^pojja'itnum 

Cathetenam may be ncccasary Castilis frequently follows cathcterism 
and results in maii> eases from neglecting to irrigate the anterior urethra 
before the catheter is passed The normal urethra, in its first three inches, 
swarms with bacteria whicli contaminate the catheter Iho urethra must 
be washed out, therefore, and tbc best antiseptic wash for this purpose is 
a solution of oxacyaiiiJ of mercury, one part m 4,000 parts of water Any 
patient who is being cathctcrized should be gnen urotropin by mouth and 
enough acid sodium phosphate to insure acidity of the urine 

Care of the Eyes — If (be patient his coignnctivitia, b itliing the eyes 
avith a 4 per cent solution of bone acid may bo sufficient to bring relief In 
more obstinate eases, instillation of a 10 per cent argyrol solution may be 
used When double vision is present, one oyo should bo coicrcd b% a 
patch Frequently a weakness or paralysis of accommodation is present, 
and if tins is the case the patient should be forbidden to read If he 
shoaas any tendency Co use hia eyes, they should be protected by dark 
glasses 

Convalescence — As icst is the most important feature in the treat 
ment of the acute stage of cpidcnuc encephalitis, it is also of first im 
portance during coni alesctnce The patient should ho kept m bed until 
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after all signs of acute illness or progressne imoUemcnt of the nervous 
system lia\e disappeared There is at tunes an increased cell count m the 
spinal fluid necks ifter the patient his apparentlj reached a stationary 
stage but unqucstionabh he should bo kept in btd uutil the spinal fluid 
13 normal JTo ha^te should be considered m getting the patient about as 
rest can do no harm and attuitv nm produce a relapse or a piogressiou of 
symptoms ^\llen he is alloweil to get up for increasing periods of time 
he should be iratcbcd carefully and put hack to bed at the least sign of 
retrogression 

The need for protracted rest has not been emphasized sufficiently in 
the treatment of this disease I am sure that the abilita to rest for ex 
tended periods is the main itasou uha priiate patients on the ubole fare 
better than those treated in the clinic 

Jleutal rest is next in importanee to physical inactnity The psichic 
inertia uhich almost imanably follows encephalitis sii^^csts to the pa 
ticuts rclatnes and, unfortunalcK, frequently also to his medical attend 
ant the neod of inciting bis nervous svslein h\ active stimuli from without 
TLeio 13 little question that this inhibition of the higher psvcliic processes 
depends upon an enfeebled state of the neurons which baio to do with 
these functions If this deduction is correct it becomes obvious that rest 
IS called for until one is sure that tho pathological alterations arc pcrmi 
nent '^Vlieu tho patients condition has been stationar) for some weeks 
he may bo permitted graduallv tu get about and even tu tako moderate 
exercise, but bis aetniti should neier be of a kind ubidi requires exertion 
or produces exhaustion ^evcic phvsicai exercise should be forbidden 
for dt least three years after tho patient haa recovcied or attained a sta 
tionary condition Seicre relapses have been known to follow exertion 
over two years after apparent complete recoveiy 


SEQUELS 

The three groups of sequela; of epidemic encephalitis which are most 
troublesome are (1) the mental alterations and (J) the abnormal invol 
uutary movemeuta and (3) the paralysis agitaus syndrome 

1 Mental Alterations — Seveic mental disturluuce as «equclaj are 
more eommou in children and adolescents than in adults Drowsiness bv 
dav and sleeplessness at night, character changes criminalistic tendencies 
and Ithavior oddities are frequent in the young The parents should be 
warned not to punish children with these disorders Up to the present, no 
specific has been of avail for thcsrf* conditions It is bc«t to isolate and 
protect these children from their playmates as tlieir impishness is \ery apt 
to provoke trouble and combat They should be allowed to sleep when 
they wall and hould be fed while awake. It is probable that most of the 
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children with mental chaQt,Ls reco\er, but their cure usutJIy requires 
months of rest and patient care 

2 Abnormal Involuntary Movements — Tlie injocloiuc inoiLincuts 
are rarelv seen at this stage Ihe chorco athctoid, injorhithmic inoic- 
ments and parahsis a^itans ticanor ire the principal h>pcrkuiesia3 oh- 
sened is sequel*!, Lsual(> the cboreo-athctoid and mjorhjtlunic nioTC- 
rncjits griduall^ disappear thoiigli I have seen them continue for over 
three jeara 

3 Paralysis Agitans — The sudden or prudiid ipiicartutc of svniji- 
toms of paral^ ais agitans in a patient who has had ppidcmic encephalitis 
13 in indication for compkte rest. He should ho kept m htd for weeks or 
mouths if necosaarv Absolute rest should be maiutaincd until it is cm 
dent that the condition la not progrissin^ If on getting up he is not as 
well as hi has been while m Ltd, he should be put ba*k to bed again 

Tho tremor and spasiititj maj bo ameliorated by hjosem or gel 
scmuim lor tins purpose hjoscui hjdrobrouiid in doses of 1/400 to 
1/100 gr ma\ be given twice or three tunes a day Tho most effective 
method of administration is the h>poderina(ic, but it ma> be given orally 
borne patients arc cxcccdiugl> sensitive to this drug One who has been 
under inv care has been unable to take over 1/200 gr at uiaUt and 1/400 
gr each morning without developing diplopia and paralysis of accommo' 
dation If It u not wise or feasible to administer hypodermics, tho dutd 
extract of gclsoinium mav be given orallv in doses of 4 to 7 mmims three 
times dailv The patient should be constantly observed while taking 
either of these drugs, for cumulative svmptonis (mild dohrmm, languor, 
dilated pupils with weakness of accommodation and rapid heart action) 
may develop, necessitating a rcductiou of the dose or a cessation of the 
drug 

When the patient’s condition has become stationarv, much may he 
accomplished by reeducation In paralysis agitans there i3 an interfer 
cnee with the automatic movemeuts Tho patient cannot turn over in bed 
because he has forgotten tho simple moiemcnta which arc necessary to 
perform this act If he is sliovin what movements to make, he is able to 
imitate them consciously and can carry out this action through the cerebral 
cortex rather than through tho corpus stnatum With patience and the 
cooperation of an intelligent nurse, it is remarkable how much improve- 
ment may be obtained. 
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HYDROPHOBIA 
AK^A Wesbels Williams 

Introduction. — A I.nowloilgo of the trcitinent of liTdropliobia includes 
a knowledge of tho disease as it occurs in loner animals as well as in man 
Tho special prophylactic fretfmeiit which oonei<ts in a senes of dsily in 
oculations of a specific laccine is comparalivclv long, uncomfortable, anil 
expensive, therefore the unnecessary admim«tratioR of it means more 
perhaps to the patient than m the case of many other disease^ In order 
to determine whether or not to treat a pcr«on who has btcn bitten wo must 
be able not onlj corrcctlj to diagnose the preoence or absence of tho disease 
in tho animal through which the infection was supposed to bo transmitted, 
but to know the possibilities in caoes (hat can only bo called suspicious 

Though the incidence of hydrophobia in man is verj small compared 
with that of other fatal affection* the disease is so dieadcd and its re- 
sults are so terrible that it needs to be thoroughly understood m order to 
be able, not onlj to know and handle it when it docs appear, but also to 
advocate strong!) the comparative!) simple preventne measures against 
rabies in the dog which have been shown in. ceatam parts of the world to 
be so etScacious 

Definition and Synonyms — Hadrophobia is an acute •specific infec- 
tious disease of mammal* communicated usualU by the bite of an infected 
animal (chiefly a canine) lc*s frequently hj the introduction of the «pe- 
cifie virus into a iccent wound throUt,h contact with the saliva or autopsy 
matenal of an infected animal 

It 13 characterued (1) by a loUg, and variable incubation (2) by the 
extremely short course and practically invariable mortalit) when svTiip- 
toms develop, (3) b) the localization of the virus chief]) in the central 
nervous svstem and the salivar) glands, (-4) by specific pathologic changes 
in the central nervous s)stcm (./) by symptoms referable to these patho- 
logic changes, that is first symiptoms of excitation which ma) be most pro 
nounced (funous hvdrophobia), and *econd tho*i of Jcgencritiou which 
may bo most pronounced (dumb hydrophobia) (6) b) being prevented by 
inoculation with rabies vaccine 
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Tho earliest known mmc for the disease is “l^ssn," nhich is a Grwk 
word mcamug nndncs«i ( elsiis, m the fir«t cciitiin, gaic the name h\ 
drophohu to the di'sci^e in min Ininme of tho frc<iuciit symptom of fear 
of mter e\}nbitccl bi lunri aJout Of course is (be disease has the same 
ctiolog'v m all animals tlic name m ill should Ix) tin same The Homans 
called the disease ‘ r ihicV me ming furious or rigiiig or “aquafuga,” 
meaning feir of uater The Ln^lish call the di'scase either “rabies’' or 
h\drophobia ” and ilso <ipiak of ‘uiad animals ” In Gtrinanj they <ia\ 
11 a.«sersc/ieu //um/Miut lolhiut or siinpU 11 wJ m France it is called 
lo rage in Itah rabbiei m Spun ruhia- or hydrojihore 

‘ Lessophohia’ is tho term used lo eUaigiiatc the condition caused b\ 
fear of rabies after a non infe-eUd bite This, of course, is iici er by itself 
fatal 

History — The eailicst written itcorda of rabies aic said to be found 
in the writings of Aristotle (about 300 B C ) In them the statement is 
made that doe,s are subject to lahic , and, when infected, comiminicitc the 
disease bj biting all otlur amm ils except wan Iluiinn rabies was not de- 
scribed in writing until tho first century V D , when Cclsus ga\o what was 
evidently a compilation, hcuco the discisc m bum ms must haao been 
known before 

The paralytic form of the diseivc m dogs was fiist noted in 1714, and 
in human bciiiga m 17G3 Tho viruleucc of tho salna of dogs was shown 
in 1804 and Oiuntr (ISH) rciommciuKd the inocul itioii of test animals 
witn the salua of suspicious do^s to dctcnaine tlic diignosis In 1&21, 
ilagciidie and Breschet stated that they transmitted tho disease from man 
to dogs by saliva 

The history of nbics perhaps more than (hat of any other disease 
shows how the ima^jimtion of people may run wild through lack of 
knowledge Though, fjom time to time, au investigator apijcaied who 
showed that he was able to make some true obseriations, the majority of 
writers uttered much supcistitious nonsense as icgards both the origin 
and tho treatment of rabies Tor ci^mple, some said it was cauacd bv 
tvil spirits and cured by pilgrimages, others that it was cau'icd by fright 
and cured by «clf control , still others claimed that it was caused by a lack 
of water and cured by aery rou^h seahathmg and so on Even the better 
observers often recommended empiric and bizanc remedies 

Though the rational treatment by the cauterization of the wounds w as 
among, the earliest methods practiced Eazes and others advised keeping 
the wounds open and suppuratm,, for two mouths, and Galen recoin 
mended extirpating the part bitten when possible 

Even now some people believe that dogs develop rabies because of 
lack of water, others think that mad stones’ (calculi from the ahmen 
tarv tract of lower animals) cure, and still others think that there is no 
such disease — that deaths are due to f right or to something else Even 
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IS late as 1000 tic United Stitcs Govenmi nt pubh«bmg a circular 
tlirougli Dr Salmon, Chief of the Bureau of Ammil Iiidustrj , \%hich gare 
facts m regard to the rcilit\ of nbioo stated that this pamphlet uas 
called forth h\ tho opposition and disbelief expressed b\ people m letter 
to the daily press which fostcreil and encouraged them at the banic time by 
editorials This disbelief on the part of the people is due to seicral rea 
sons first, a reaction against the extraxa^^nt ideas that eailiei pievailed 
second a scntimeiitalitx that refuses to liehtxe so Lad a thing of this fiiend 
the dog, third, that the few people Litton Ly mad Jo_s luxe so long 
an inenbation and such a loxx moitahty cxeiv wlica they go untreated 

Though we do not xet kiioxv the full uafune of the cause of labies we 
know 1U016 about its etiology than xvo do about tint of several other dis 
eases whose ciititus aie accipUd xxithout question In fact the specificity 
of tabus has long been proved Therefore the skepticism which still 
exists m regard to it is entuely xvitliout found itiou 

The most bullnnt scius of eaiicnmcuts to proxc the eiititx of the 
di ease were earned on bj 1 astcur in the laftei part of the nineteenth 
century As a result of the first pait of his studies ho ciaJo the an 
nouncement to the French \cadcmy m 1864 that ho was able to immunize 
animals against rabies The principle of Lis treatment was the same 
as that demonstrated bj him for anthrax and much earlier by Tenner for 
smallpox that is the pioJiutiou <>f iinmuuitx by inoculatirms ot an 
attenuated virus Pa teiir s contmiicsl studies m collaboration with others 
aud tho essential details of his later inclhnd as xvcll as the modifications 
tiled bj others will be gixtn under ireatiucnt 

In the meantime the mm} clforts made to discoxer the cause of the 
disease remained unavailing Aiimenua authors from Pasteur down 
described minute pleomorphic granules m the nerve tissue which thex 
said might be the specific microui^anisnis but no giowths were obtained 
in XI ro neither xvas other cxidence forthcoming as to the parasitic nature 
of these granules That the cciebro pinal canal xvith its nerve tissue con 
tents is practicallx a tc t tube with bxing nerxe cells as a medium in 
which the rabies xiriis grows heljied to solve the question of the pecificit} 
of the vinis but did not demoustrato its full nature 

Through these studies howexer, some facta weie learned in regard 
to the nature of the virus aud in regard to certain micreseopic appearances 
in the ceiitial nervous system 

Thice of the histologic linilmgs haxc been made use of in diagnosis 
1 the rabic tultcrclcs of Babca (2) the iicaa of spheioidal and 
oval celled infiltiatioii of Van Gehuchttu and Ixelis anl (3) and most 
important the cell inclusions commonly knoxvu as Kcgri bodies so called 
after ITegri who was the first (1 103) to announce tlwir di cover} 

k number of other olserxcia weie studying the Ne^jn bodies at the 
time of Negri’s announcement, and many iiaxt studied them since with 
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'inimala ile\ elop tlio diseasiC The mimlxjr is clo'sel^ proportionate to the 
mteiisit\ and site of the bites 

Cases of dieeloiKtl hnnnu mhiis nre nou comparatnelv infreiqucnt 
ow mg to the wide opplicitiou of the prc\euti\c treatment And the earlier 
data from uhich the statistics were coiupikd were %crj mcoiupleto How 
eacr we ma\ t a gciicr il idea of the percentage of incidence in man after 
bites befou the Pistcur trcitinent was established, hj the following table 
of B ibos m which the mort ilit\ is arranged in order of site and mtensUv 
of bites from different animals 


Percextw li Mortcliti (Bibfs) 


Cb 1 <t B t t B te 

Br vv « 

Hr c t 

Br Dor 

Alultiple and dtep wounds nbout vve uom. or lips : 
Multiple and d«p wounds about other parts of 

100 

70 

CO 

face 

Multiple and deep wounds on oth»r parts of un 

SO 

aO 

50 

covered bo 1\ 

40 

40 

uO 

Single and deep on fint.cr or iic«‘k 

20 

20 

15 

Deep on well covered parts of bodv 

15 

10 

i 5 

Superficial on uiuo'crcd parts of bodv 

10 

10 

1 10 

Same with hemorrhage 

2 

2 

3 

Contact of re«.ent wounds with infected saliva 

1 

01 

01 

Contact of wound mure than 34 hours old 

1 


1 ° 


This gives a gCiicral aacrage from dog bites of 24 per cent, which is 
rather higher than that giien h> moi»t authors 

In dogs, after dog bite, tho average niorUht) is about 40 per cent 
Bites of herbnora and of man arc \er^ slightlj dangerous There are 
no authentic cases of ti-ansfcrcncc from man Glands from humans have 
seldom been found to be infcctivo for lest animals 

Seasonal Prevalence — Ibt disease is not fundament dh iffected b} 
the time of the jear If more cases arc reported during the summer 
months the larger number is onl\ apparent or accidental It ma\ be due 
to the fact that stra>8 ire more friqucntlj seen and more easily caught at 
this time, because, more people art abroad For tho sime reason more 
people maj bt bitten in summer This applies particularlv to the countn 
In the larger cities the cases of rabies m the dog aro often more frequent 
during the winter 

Pathology — ^It is nolhuown exactl> how the rabies germs act imme 
diately after thtir introduction into the svstfm Evidence tends, however, 
to show that thej pass chieflj, jf not exclusneh, along the nerve fibers 
probably in the surrounding l^mph spaces to the bram Their occasional 
presence in the bluod is only accidental and transient, as the leuhocjtes m 
all probability qiiichlj destroy them Onct. wifhm the nerve fiber, the} 
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seem gradually to develop They progress ao slowly along its course that 
they do not disturb its function When the brain is reached they enter 
the ner\e cells iihich they hrst stimulate and then destroy This process 
explains all of the symptoms and the pathologic findings 

Gross Pathology — On autopsy as mi^lit lie capcctcil from the action 
of the organism of rabies just descrihed, no characteristic changes are 
evident The fact that no niarLtd changes are found might be considered 
in itself characteristic. 

The central iienous system is often congested Pinpoint hemor 
rhages and areas of softcnin^ may ho seen on section The salivary glands 
of the dog are also often coUj^csted as aie the thvroid the pancreas and 
the supiarenal capsules 'small homorrhages inav also be found m the 
lungs, and the mucous membranes tbroii^hout the bodv may show catar 
rhal changes 

The condition of the stomach in the dog has bttn considered diagnostic 
but it cannot be relied upon by itself This yi^u frequently Ins no food 
particles It is coutractod over a more or less large mixture of foreign 
substances such as pieces of cloth hair, leather, wood and straw The 
bile-staincd mucous mcinbraiK is usually congested and often shows hem 
orrhagic erosion 

Histologic Pathology — ^Wauy histologic studies have been made of 
the central neryous system The first abnormal dianges that stnko the 
eve on examining under the microscope a stained section of ti e pinal cord 
in rabiea aro groups of small sphcrouial cells surrounding many of the 
blood vessels and the large nerve cells They are especially marked in the 
antenor aud posterior horns Similar collections of cells aro also seen in 
fiio white sub taiice along the coiimctive tissue septa These cell collcc 
tions were early described by mam observers Babes (1&03) corroborated 
these findings, called the groups rabic tubercles and came to the con 
elusion after much control sliidy that thev were pathognomonic for rabies 
But sometimes these groups are not found lu cases of rabies , cspcciallv are 
they absent in fie early stage and somewhat similar groupings of sphe 
roidal cells have been found in other forms of disease of the central nervous 
system Their use lu dia^jiiosis therefore, is limited 

Many other degenerative changes m tb central nervous svstem were 
described after this as occurring throu,;,hcut the course of the disease but 
none were found to be absolutely characteristic for rabies The most im 
portant of these changes were found by ^ an Gchuchtcn and Nelis (1900) 
m the cerebrospinal gaUglia In a normal ganglion the large nerve cells 
are seen lying do elv together, inclosed n an endothelial capsule In a 
rabies gan^^hon, on the contrary many of the large nerve cells have dis 
appeared and their places are taken by gioups of small inbltratiiij, sphe 
roidal cells, and by proliferated cells of th capsule 

These changes are found most distioeth and frequently in dogs least 
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oftou in man and not so clearly llioj n»ij appcir qiuto carlj , so, 'wlnlc 
not al)solntel\ ^jkciIic, tho miy Lo of help in dngnosis 

Then caiin the must im|)ortnnt histologic disctncrj of all — that of the 
specific Cl 11 niclusiona c ilkd bodies fheso bodies will he desenUd 

under EtloloJJ^ 

A little 1 iter I eiitz dtsenbod cert im degenerative cells which he found 
in ‘ passa^.t ’ imiiuls, that is niiniaU which iro being inoculated siiccca 
siicl^ with rihics virus, begiimiii,, with stictt ribics Such cells, how 
ever, ire seen in other conditions, ind are not characteristic of rabies 
The whole process in the tcnlril nervous 8}8tciii has been classed as an 
acute parcncliMnatous cnccplulomvclitis 

Etiology — It w is cirlv dimonstritcd that the of rabid dogs 

usiialh contauicd the spccilic vims of rabies Then the virus was ahowai 
to bo present in the sili\ar\ gl mds 1 iiially its elm f site proved to he iii 
the central nervous svsUui Any part of the bram or spinal cord of an 
airnn il duii^ uf ImJwphobm, when inociil itcd fitihdurall^ or mtncnmallv 
into a susceptible aminal, nlwajs prodiicis hjdrophobiv in that aininal 
Xot oul} this hut verv sin ill amuiuits, that is, \cr) high dilutions uf the 
rabies nerve tissue niav cau&c the disc isc, (hoUoh not with such rcgulant> 
This shows til it the virus is prc!>eiil iii dilTcrciit animals m ditTcrcut 
amounts 

luocuUtious with dilution emulsions of tho siliva or tho salivtry 
glands do not so uniformly produce hydrophobia Ihis shows that tho 
sputum docs not alwajs contain ns iiioiiy orgimsms as tho bram The 
virus 13 practieallv nlwajs present in the submaxill irj glands of do^s, but 
18 not always found in the parotid or the sublingual glands 

In hcrbivora tho glands, and consequent!} the sputum, are still less 
regularly v irulcnt In in in they arc probabl} le ist v irulent of all 

Secretions, other tlian tho silua, of aiumils suircriiig from hjdro* 
phobia are ratelj, if ever, infietivc A few investigators have reported 
that milk may contain 80 Rie vmis, but others have not been ablo to repeat 
these results 

Ihis rabies vims, found so abuudaiitly in the nerve substance, has 
been the subject of mmnncrablo studies It constitutes a pure culture of 
the rabies organism aiUhougb tho question of artificial cultivation is un 
settled, we liavc Icanicd many ficts which aro of practical importauco 
m their application to tho vacituo treatment of luni 

Cultivation of Parasite of Rabies — ^N^ogueln reports the succc« f«l 
cultivation of the organism producing rabies (h}drophobid) He desenbes 
tho organisms giowu in the cultures as very niiniito granular and somewhat 
coarser bodies, somo of which resemble Jfegri bodies, and Noguchi states 
that they can be trmsplauted m new cultures through man} generations 
Ho sa}S ho has reproduced rabies m dOoS, rabbits, and guinea pigs mocu 
latcd with these ciiltui-ca 
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‘Williams lias raised the question as to whether Xoguchi has actually 
grown the parasite of this disease, or whether he has not earned o\cr in 
his ciildires •some of the ori^mal niatenal His work has not jet bteu 
corroborated 

Response of Rabies Virus to the Action of Physical and Chemical 
Agents —That this nms i’^ mori. rcsistaut to certain agents than artificial 
cultures of raauj known organisms la thoUj,ht to be due partly to the fact 
that it IS surrounded bj the brim suhstanre which ma% hinder the action of 
the agents employed Poor and Steiuhirt ha%e considered this Thej 
obtained the virus from the glands hj aspiration filtered it through a 
Berkcfeld filter, and studied the iction of ceitiui apCnts on this compara 
tivelj freed \nnis Ihoj came to the conclusion that the two viruses (brain 
and ,.land) arc «autl tr ui (hen reactions to the effects of agents tried 
The fact that tho virus resists the action of glvccrin for a long tune 
has a practical beariDo lu ceitaiu in< tliods of treatment Ghcerin is also 
used in ridding decomposed brains sent m for diagnosis from contamiuat 
mg bacteria before makin^ the auiinal inoculations 

The degree of lesistance of rabies brains and spinal cords to different 
methods of drjmg and heating has also been made use of in preparing 
Vdocine for treatment Thus slow drvmg at a moderate constant tempera 
ture (about 20 C ) causes a gradual 1<>«3 of virulence (see Classic Pasteur 
Treatment) Verj rapid drving al aiiv temperature up to 30° C pre 
stnes much of the virulence (see Harris Alctbod of Treatment) Un 
der exclusion of air and in a moist eondition m tho dark the virus pre- 
serves Its virulence for two mouths at 23 C and for twontj two davs 
at3j C It iskilled, however in four hours at 4.^° C, m twentj minutes 
at oO C and m five uunutes at (jO C 

■ffhen kept in a cool dark place protected from tho air, tho virus re 
mams virulent for a lon^, time m hraiUi. which have become contaminated 
with many organisins Thus the decomposed brains of rabid auiinals after 
being buried for inaiiv mouths niav produce r ihies on inoculation into test 
animals The brains must however be nd of the coutamiiiatiug bacteria 
first cither through nitration or h> the prolonged action of glj ceiin 

The action of certain chemical disinfectants on an emulsion (1 to 100 
normal salt solution) of ficsh rahic brains may be shown bj the following 
table 


Action of Chemical Disu^fectamts ov Emilmom of Fresh Rabic Brains 


Ajenl 

1 F* 

II I 

r« It 

Gatbolio acid 

1 

“’4 

Non -virulent 

Cartolic acid 


20 

"Non virulent 

Mercuric chlurid 


2i 

Ivon virulent 

Foriuald hjd (Gumming) 

1 oos 


Non virulent 
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The best molliod for di«imfcctiiig rooin'^ fflbrica and so forth is the use 
of boiling ^\ate^ when po33ibl<^ otliontise forimliu 

Filterability of the Virus — It has Im.c)1 known «ince 1003 (Rem 
linger) tint rabies Mru^, under ccrtim conditions of dilution md suction, 
pasacs in pirt through *1 Bcrkcfdd hltcr Street \1r113 from the central 
uenous <i\stcm pasais less nadil> than fixed xirus, but gland \irus from 
street eases (dogs) pistes u»o t rtadil} of all (Poor and Stemhart) 

Negri Bodies — Irom the earht t da>s of the etiolOf,ical studies of 
rahic'f uiauN fotuicd eUmeuta hi\c Ktn destnhed as the much sought for 
spccifac orgam<!in9 But oicli lacked confinnation until Xign and otlirra 
demoustritcd tint the structured cell mclusioiis now known as Nejn 
hodic’! arc prohahh the •'ptciln microurt, uiisms causing rabies Thej 
haie been made the suhjnt of ixtcnsnc studios b^ many investigators, 
among them Willnnis and 1 owden m l^C As a result of a genes of 
studies on the nature of these bodies Willnnis coueludtd with Negn that 
the\ arc probabh prutozoi and the tmsc of rabies ^VllIlaln9 gave them 
the iiaiuo y eurnihycte/- liydrophohm and prcscntctl is In r reasons for 
luiisiderinQ them micruor^ inisnis tho follow uic» facts 

1 ihe bodies show distinct chirictcnstus in both morphology and 

Btaiii Qq 

2 Their morpholog> is const uitly cyclic, that is, a dchuito senes of 
forms mdiciting ^rowth and multiplicatiou cm be di monstrated small, 
single, rounded or ov il plastin stainin^ grinules, similar forms m twos 
cr groups larger forms containing a definite central or eccentno ebro 
matm mass (nucUus) forms with smaller cliromatm masses arranged m a 
ring about the central mass, ividcncc of division of these larger forms as 
well as of the small ones segmentation of cUromatin und distribution of 
nuclear staining niateml throughout the whole organism, division of the 
organisms into main minute bodies, and finally, from tho beginning of 
the appearance of the smaller masses of cliromatm, all stages of budding, 
a phenomenon which accounts for tho appearance m the same cell and at 
the same time of both large and ‘vmrll forms, and also helps to account for 
the rapid spread of the organism and for form® small enough to pass cer 
tain filters 

3 In rabbit ' fixed vims,” besides the few larger forms seen by others, 
very manv extremely minute forms aie found, vvithm most of which are 
seen, in well fixed and stained pnparations, a single chiomatin granule 

i With ®tains such ns Giemsa’s the liglitly ba«ophilic propertv of the 
“cytoplasm” of the bodies ind the ditomatmlike nature of the contained 
masses and granules are well brought out, better in spreads than m 
section® 

5 liTcgri bodies are found m aU parts of the infec*^ious central nervous 
system, beginning to ippear m the la^ nerve cells as extremely minute 
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fonus before tie Lcoimimg of SMnptoma, tint is, on tie fourti m 
rabbit fixed imia infections and on tic bcAcuth daj m rabbits inoculated 
with street imis, thus tie^ arc found tarlj enough to account for the in 
fectiiitj of tie host tissue 

"Most of those findings have been eoufinnod W atson states that lie has 
found in addition sporthie bodiis sinular to m>xosporidiaii spores "Ma 
nouelian and also Jackson ha\e dimonstinted \egn bodies in tic ginglion 
cells of the sahvari glands 

Others ha\o brought forward other explanations of the nature of these 
bodies \11 of these ha potheses maj be nunimanzcd ns follows 

1 Negri bodies are niicroorganinms and tic cause of rabies ( Negri, 
Williams and Lowden, and man} others) 

2 The pla«tin staining portion of the bodies is due to the host cell 
reaction to the spieific microorganisms which are the small chromatin 
masses seen within the bodies (\olpino, Babes, Proivazck and mam 
others) 

<3 They are due to the cell reaction to the rabies toxm The> ma> or 
mfl> not contain the organisms (^aru and others) 

4 They are extruded and dtgencrated nucleolar material (Acton and 
Harrey) 

Something maj be said m favor of each of these lirpothescs except the 
fourth but the balance of cndcnco seems to ua still to be greatlj on the 
side of the first one 

Whateier the nature of these bodies their practical spceificitj Ins hern 
accepted, w'lth the result that all oacr the world their presence is consid 
ered proof that the disease is hydrophobia The methods for the practical 
demonstration of these bodies are given under Diagnosis 

Incubation — The fact that the incubation period in this disease is 
usually very long is one of chief importance in the treatment of the disease 
by prophylactic vaccine It gives time for the long senes of inoculations 
which IS considered the best way to produce immunity in the patients 
bitten 

lie time from the bite to the appearance of tlie first visible svmptoms 
vanes usuallv according to the number, severity and site of the bites 
Ilarely is it earlier than twelve davs or later than ninetv The limits 
given are eight days and several years In mott cases of humans it occurs 
in from three to eight weeks The statement as to any time over a year 
must be received with caution Few tasra beyond that time have abso 
lutely reliable data It is seldom that dll sources of possible intcrcurrent 
infection, such as contact with the saliva of another animal before it has 
shown symptoms can be absolutely ruled ont 
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The host method for disiiifectiug roorm, fabrics and so forth is the use 
of boilmg water when possible, otherwise formalin 

Filterability of the Virus — It has been known since 1003 (Rem 
linger) that rabies iiriis, under rcrtain conditions of dilution and suction, 
passes m part tbroiigb a Borkefeld filter Street Mriis from the central 
nerious s>stcin passes less rcadil> than fi\td virus, but gland virus from 
street cases (dogs) parses most readily of all (Poor and Steinhart) 

Negri Bodies — hrom the ciiliest dave of tlio etiological studies of 
rabies luaiiv formed elements have been described as the imich sought for 
■specific organisms But each lacked conhnnation until Xcgn and others 
demonstrated that the strnclnnd cell luchisions now known as Negn 
bodies arc probiblv the sjKtifie inicrourg'iiii<sms causing rabies They 
have been made the subjeet of extensive studies by many investigators, 
among them Williams and Toueteu m 1006 a result of a scries of 
studies on the uaturu of tbcM. bodies \\ilham3 concluded with Negii that 
they are probablv protozoa and the cause of rabies \\ilhams gave them 
the namo ^eurorhyrles hydrojihohin lud prcsctitetl as her reasons for 
considering them microorganisms iho following facts 

1 Iho bodies show distinct characteristics iii both morphology and 
stain ng 

2 Their morphology is constantly cyclic, that is, a dehmfo senes of 
forms indicating growth and umltiphcatioQ cau be demonstrated small, 
single, rounded or oval plastiu stamiug grmuhs, similar forms m ftros 
or groups larger forms contaunug a definite central or eccentric chro 
matm mass (nucleus) forms witb smaller chromatin masses arranged in a 
rinj, about the central mass evidence of division of these larger forms as 
well as of the small ones segmentation of chromatin ind distribution of 
nuclear staining material throughout the whole organism, division of the 
organisms into raanv minute b^ies and hnally, from the beginning of 
the appearance of the smaller masses of chromatin, all stages of budding, 
a phenomenon which accounts for the appearance lu the same cell and at 
the same time of both largo and «small forms, and also helps to account for 
the rapid spread of the organism and for form” small enough to pass cer 
tain filters 

3 In rabbit fixed virus,” besides the few larger forms seen by others, 
very manv extremely minute forms are found, within most of which are 
seen, in well fixed and stained pi eparatious, a single chromatin granule 

4 With stains such as Giemsa’g the lightly hasophihc property of the 
“cytoplasm” of the bodies and the chroma^inhke nature of the contained 
masses and granules are well brought out, better in spreads than w 
sections 

5 Kegri bodies aie found m all parts ot the infec*ious central nervous 
system, beginning to appear in the Lugo nerve cells as extremely minute 



S\ill rOilS IN THE DOG 100 

tion may show itself in more frequent attempts to hek the hinds and face 
of the owner i.\en it this time the sputum maj be vinileut so we ■'hould 
beware of imnnturil pla^fulueis especially if we know the dog has been 
bitten. Ibe appetite is lariable and may alreadi bo ibiiormal Ihe 
unnatural activity and restleimess mav gradually bceoine more marked 
during from two to four diya The juimal miy appear to have balliicina 
tions sutii IS seeing, imij^mirv flies and fearing inoffensive objects Liter 
be loses fear and begins to bite it tbmgs aud animals £«pociaU\ at dogs, 
lastly at man He mav rim far away from borne in this stig,c in fict 
this 13 often the first svmpfoin noted by unobservant owners It is during 
such runs that be bites people and other luunals He mav return 
exhausted ind be quieter for some time He may even seem nonnil 
again, he may recognire bis master, rc«poud to cartSH* lud eat and 
sleep Then he again becomes excited If in a caj,c. he moves constauth 
In a room be luav bite aud tear tilings His bark early betomes chir 
actenstically altered in pitch and mode It is described is ebingmg fnm 
a succession of resoii lut shirp b irks to i low howl followed bv an irregular 
senes of low pitched birks between unclosed yaws bomo dogs do not 
bark chanctcusticillv , some do nut bark more tbin usual The niajurity 
do not have fcir of water they dniik is long as they can, that until 
local and gcncial convulsions arc mirked The saliva drops, but the 
animal may not froth at the mouth ’ 

Stage of Paralysis — The first stage passes insensibly into tho second 
Signs of weakness of ccrtim muscles appear, often m the posterior 
extremities sometimes in the interior and sometimes m the musfles of 
the jaw or other lunacies of the body The local and general tonic eloiiie 
spasms gradually become le«s The pupils iro dilated Respirations 
and heart heat are irregularly increased Paralyses lucrene aud death 
finally supervenes The duration of obvious symptoms is usunlh from 
four to sis days, not infrequently eeven to eight days practically never 
over ten diys The stage of imt itiou is from three to four davs, the stage 
of paralysis is from one to two davs 

Dumb Rallies — iifteen to 20 per ceut of cases among dogs occur in 
this form in natuie (Ki^ycs) The stage of excitation mav be so short 
as to ho unnoticed Parilvsis mav be the hrst symptom observed often 
first in the lower jaw, causing drop jaw which makes the owner think 
that his dog has a bone m its throat ’ The animal docs not bite anv 
one when suffering from this type of the disea'c but its sputum mav he 
as virulent as that of a biting animal, and may cau=<e rabies if it comes 
111 contact with aii\ recent wound even thit produced hv a Inngiidil 
Tho posterior cjctreiiutics and the rest of the body quickly become 
paralvzcd Paralytic nbics is said to be a more intense fonn of the 
disease hut that tins is not so m certain caves seems ev ident both from ibo 
clinical historv and from the amount of infective material found m the 
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riip ptnoJ of mciibitiou \incs somculiat (1) witli spicic"!, being 
loudest 111 mail, (J) ivitli age, btiiig shorter m younger casts, tlioUph tins 
ma^ be due to the fact that the jouugtr ones ixccitc more bites, (d) uitli 
the site of uoimds — the sliorter the i»tr\c trunk the shorter the mciibition, 
(4) with the siiLrit> of the wounds, m direct jiropoitiou, (5) auNthin^, 
that w 0 ikons tlu b(id\ tspicnll^ the nervous tissue, such as shock, alcohol, 
svphihs, meningitis, shurttns mcubitiou, (O) with the vimlenco of tic 
strain of infeitiiig virus 

Stmison in 1012 gives the period of ineubatioii in G5 of the ca'ics in 
man which occurred during 1911 m the following table 


Period of Incibvtion in Ca Cases in Man 


D y 


*ao‘* 

31 ta 

40 

41 10 
60 

61 <0 

1 0 

1 I to i 
40 1 

41 to 

305 

0 » 

V * 

Number of ca«e9 

11 

ID 

9 

* i 

10 

3 

2 

3 


ATcrogc 40 2 <Jajs 


For lower animals the following table ma^ be accepted 


iNCOBATtoi IN Lovveh Animals 


An TB I 

A « ofo 

Lo {e>t 

She te t 

Dog 

2 to 8 weeks 

] year 

8 days 

Cat 

3 to 4 weeks 

1 year 

7 dais 

Cattle 

1 to 3 months 

3 }ears 

2 weeks 

Horse 

2 to 8 weeks 

20 months 


Swine 

3 to 4 weeks 

0 months 

e Jays 


STmptoms — lie mnptoms in all amniils pie«:oiit the ';ainc general 
characteristics and point plainly to (he cerebrospinal svstem as the site 
of the chief ksions Thev inaj be divided into two groups or stages 
(1) those of CNCitation or irritation, and (2) those of degeneration If 
symptoms due to excitation predominate tin, disease is calkd ‘ furious 
rabies ’ or ‘ hv drophobia if s>n]ptoms of paralv ’is qiuckh apjicar, duo to 
rapid degeneration of (he nerve centers, the disease is called ‘ dumb or 
paralv tic rabies ’ or hvdropbobia ” Man^ cases present a mixed t;^pc of 
svmptoms, and a few are quite atypical 

borne details of tho manifcatatioiis of the disease as it occurs m tho 
most common biting aiiimil (the do^,) maj be order to help us 

determine whether or not, m anj case, the biting dog is mad and the bitten 
one needs treatment 

Symptoms in the Dog — Furious Rabies — Sta^o of Lxcifation — There 
maj be a slight fever before svmptoms are appirtnt The first thing 
noted maj be a change of character \ non alFectiouate dng ma^ become 
affectionate and an affectionate one non affectionate The increased affec 
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13 generally irregular and oicr JOO Just before death the blood shows a 
leukocj tosis Sugar and acetone may be found in the unne but no albu 
mia This stage lasts from two to eighteen hours 

Paralytic Hydrophobia {Dumb habits) — This t>pe of the disease 
which includes those cases that show almost from the beginning sj mptoms 
pointing to degeneration of the ner\e tissne is le«s recognized in man 
than the former tipe, and probably baa been sometime’* incorrectly 
diagnosed 

From the standpoint of treatment its recognition is ntce‘>‘>an m order 
to be able to differentiate it from the paralyses which occur occasionally 
during or just after Pasteur treatment 

Though this form of the disease was described long before the Pasteur 
treatment came into use, it had been forgotten and wben cases occurred 
after the treatment mam people said that Pasteur ga\e tbc disease instead 
of curing it The proof of the relation of the disease to street rabies 
rather than to laboratory rabies in these cases is gixcn by animal inocula 
tions 

The onset m humans is tbc same as that of the con\ul«ivo type, but 
shorter Then the lower extremities feel hcavi and numb Thev become 
quickly ataxic and then paralyzed Ihe paralises spread irregularly 
Death occurs usually from bort paralysis m from two to debt days 
Consciousness is retained until late m tbc disease 

Diagnosis — In man rabies must be differentiated from hysteria or 
lyssopbobia from delirium tremens from tetanus, and from the action of 
Ecycral poisoiutus drugs 

The history of the case must be determined if possible A negative 
history with the nb«ence of reflex irritation to stimuli, especially to air, 
will usually eliminate rabies 

The following jKuiits '^huuld be consideied in hi’*tory taking (1) expo 
sure to infection from the bitiiio animil and exposure of this animal to 
infection, (2) leiieth of incuhatioii m each (I) symptoms (4) termina 
tion (o) postmortem finding (0) inoculation tests in animals 

In hysteria or lys^^ophobia the reflesx rc^pon^e to stimuli is nc\cr so 
intense as m nbies and the symptoms are amenable to su^^gestion 

In tetanus the spasms are tome, with continued contraction of the jaws 
instead of alternate Klaxatioii 

In the dog a positive clinical diagnosis can usually be made by an 
expciicxiccd doctor if the”animal can be under prolonged observation but 
the animal so frequently is killed on si^t that this sure diagnosis can 
rarely bo given So we must usually rely upon the laboratory tests 
These are two in number namely, the microscopic examination and the 
inoculation of test aiiiinaU 

Since the di«covcry and proved specificity of the tvpical Negri bodies 
tbeir demonstration has been considered positive evidence of rabies 
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ccntnl nerve 8^stcm and m the salivary glands Wo have bad several 
ca'ics of limp jaw winch have listed n longer tunc than the other fomis 
of the disease 

Poor sav 3 that he has <!cen a few cs'h^s of drop jaw of uncertain origin 
which have become well INhcthcr or not these aro spontaneously cured 
cases of rabies we cannot saj 

Symptoms m Man — Ihe jmchic and milix 8\niptoni«, which ate 
usually the first to appear, arc aiioilar to those following an) excitant, 
cmsnip. hapcrfecnsitncmss of the iienc cells, therefore the) mai be casiK 
simulated But one is not left long lu doubt Sometimes the first SYinp- 
tom IS a local irritation of the wound, a tuigliu,. and itching, accompanied 
b) some engnrgi incut and pain This luav he sinnilated b) neuralgic 
pauis from aii\ cau^c ‘'unulimca the patient complains of a scnsatiou 
of constriction in the throat, or of difficult) m walking or breathing, or 
of prccardial an\ict\ or of ntiiralgic pains in other parts of the bod\ 
llicre IS iisuillv a moderate ns© in Itnipcratiirc (38® to SO® C) Thtsc 
indefinite aiuiptouis giutrallj last alwut fortv-cigUt hours During this 
time one of the most charaetcnMie svmptoms in man, the fear of water, 
luav develop It is not alwavs marked It is simpl) due to the painful 
spasm of the muscles of deglutition from the attempt to swallow Of 
course the more the patient feels he cannot drink the more thirstv be 
hooomes hence the reason wh\ the greatest fear seems to ho of water 
Solid foods are moro roadil) taken than fiiiid There is a cbaractcnstio 
pharvngeal and respira(or) spaam on exposure to a dratt of air (acre- 
phohi 0 Ixuid «{»eakuig ma) al<o can t spasms (livpcracusia) Bciiii 
Bious, which ma) gue the friends short hope of recoverv, usually occur, 
except m the very siverel) infected eases \t about fort) eight hours the 
periods of excitement become moro marked There mav be holliicimtious 
and even mama, but there is seldom i tcndcnc) to injure others, even bv 
biting Till patient re ilizts bctwei II the att icks what he has done Indeed 
las mmd is irrcgularl) clear until near the end IIis voice becomes ho irse 
with a peculiar qiialit) Ihcrc is never auv rial bar) ingi though some- 
times the noise the patient makes sli^jlitl) simulates it The e)e 8)mptoins 
are photophobia, ii)stagmu8, and sometimes strabisiriis The pupils arc 
unequally dilated 

Vomiting 18 frequent and mav be d itk-colorcd as a result of heraor 
rhage or regurgitated bile, or both 

During this stage death may occur suddenly after one to four da)s 
illness, due to apoplexj or asphjxia, or after i short period of apparent 
agon) But usuall) the patient passes into tli^ paralvtic stage 

Paralj/ftc Stage — The muscles relax, the law drops, rop) saliva flow®, 
the face becomes smooth and expressionless, the patient becomes comatose, 
breathing hecomes irregular and feeble and finaJJy stops The tempera 
ture increases just before death, it may he as higlAis 41 5° C The pulse 
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13 geHerally irregular and o^er 100 Just before death (be blood shoiis a 
leukocjtosis Sugar and acetone maj be found m the urine, but no albu 
min This stage lasts from tiro to eighteen hours 

Parah/tic Hydrophobia {Dumb Babtft ,) — This tjpe of the disease 
which includes those cases that "diow almost from the beginning sj mptoms 
jminting to degeneration of the nene tissue, is less recognized in man 
than the former tjpe, and probablj has been sometimes incorrectly 
diagnosed 

irom the standpoint of treatment its recognition is necessary in order 
to be able to differentiate it from the paralyses which occur occasionalh 
during or just after Pasteur treatment 

Though this fonn of the disease was described long before the Pasteur 
treatment came into use it bad been forgotten, and when cases occuiTcd 
after iho treatment many people said that Pasteur gave the disease instead 
of curing It The proof of tho relation of (ho disease to street rabies, 
rather than to laboratory rabies, in these cases is gn en by animal inocula 
tions 

The onset m humans is the same as that of the convulsne tape, but 
shorter Then tho lower extremities feel heavy and numb Tlic> become 
quickly ataxic and tben paralyzed Tlic paralyses spread irregularly 
Pcatb occuis uBuallv from heart parahsis id from two to eight days 
Consciousness is retained until late m the disease 

OiagQosis — In nnn rabies must be differentiated from hysteria or 
Ivksophohia, from delinuin tremens from tetanus, and from the action of 
scieral poisonous dnigS 

The history of the case must be determined if possible A negative 
history with the absence of reflex irntatiou to stimuli, especially to air, 
will usually eliminate rabie<< 

The following points should be considered m history taking (1) expo 
sure to infection from the biting animal and exposure of this animal to 
infection (2) length of incubation m each (3) simptoms (4) termina 
tion (5) postmortem finding (b) inoculation tests in animals 

In hysteria or lyssophobia the reflex response to stimuli is never so 
intense as in rabies and the symptoms are amenable to suggestion 

In tetanus the spasms axe tonic with continued contraction of the jaws 
instead of alternate I'claxation 

In the deg a positive clinical diagnosis can usually be made by an 
experienced doctor if the'auimal can be under prolonged observation but 
the animal so frequently is killed on sight that this sure diagnosis can 
Wrely bo given bo wo must usuallv relv upon the laboratorv tests 
-these aro two in number namely the microscopic examination and the 
inoculation of test animals 

Since the discovery and proved specificity of the tvpical Ncgn bodies 
eir demonstration has been considered positive evidence of rabies 
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WiUnms, m lOU-l, rccomniLudid a ripid spread mttbod for demoa 
stntiu^ tl» !si bodus wliuli illows i diagnosis to be made m a few miuatcs. 
rius iiutbiid w 18 later iKrfwtid bj WiUimis and lowiiiu, \ an Gicson, 
rrotbiiub 1111 Hims nud others, and is now made use of for rapid 
dnciiosis ui must juris of the world We lia\c used the sjirtad method 
for sbiiwiii^ the j)rt<iii»t of tbisc bodies siuco XdOl, and we still find 
itemiiKUth 8itisfutur\ o cut still t>tiU that wo ha\L iiL\tr obtained 
DCpitiM usiilts twill uKKulitiuj, iminils with material that shows tjpi 
cuUn struiturtd \c,]:ri bodies \\c mubt sij, iiowucr, that wo continue 
iiifrccjtic nth to nciUL bruna that do not show tlicst tspical bodies, ^ct 
on aiminl nioiulitum jiiikIucc mbits \U of thist, brains, it is true, 
show siisjiu KHis sm ill forms md a few of tlum if kept at 12® to IS® C 
oNoniit'lit show t\pn il iHidus thi iitit da> bo tlio percentage of failures 
b\ tbe sjin id imlbod i<> \«r\ small Of toiir^t dicomjiosuig brains, 
winch iiiiforlmutih ire stnt for dugiiosis tjuito freijncutl^ in the sum 
mtrtiuae laninit ilw i\8 be diagnosed SHuessfnllj bj tins method In 

thise ciscB ind in thi few svisjncums tints, amiinil ineiciilatioiis mint 

still be mule la tlu timl ti t of iho prtseiKt of ral)ie“* bictiona uiv 

roconuiu ink'd In some workers, but m our hands they hivo not gi>en as 

nviuh avd is the sjin ids 

III ccrtiiii ta 03 when animals art killed too carl) m tlio disease to 
giac time for the piiioral dertlopmcnt of the or^un«ma iii the Iruin, the 
salnarv glands uii\ bt \irwlcut It his been shown that the sputum may 
bo \irulciit man% dins Uforc iho ipptarancc of brain sjmptoius The 
longtM tiiiu icported is tip.htttn dies In such ci^es, of touriC, ooutaet 
with aijotlur nbid ainmil must be ib oJiiliJ) taoJutled 

The followiD„ la the routine mctlioel lu the Ifew York. Cit) Health 
Department of handling, the material scut in for diagnosis 

1 If the material is fresh spreads are nude b) pressing between 
a glass slide md a coter^jlass a small, thin seUiou of the gra) matter from 
each of the follow uisj parts of the br-nn (a) the cerebral cortc’e, (b) 
Aiiiinon 3 horn, (c) the cciebellnm flu luitenal is spread along the 
slide b> iuomiiq the coaergliss down with the huger I■^peneuco teaclies 
the amount of pressure, to Ik used 

2 AVlicn partl> or coinpletcljr air-dricd the smears are fixed for 
about ten seconds in neutralized * methyl alcohol t.C P ) to which 0 1 i>er 
cent of picric acid has been added The rxetas of the fixatuo is remoted 
h> blottiiu, with fine filter paper 

6 The fixed smeats arc stained in the. following solution 
Satunted akoliolie olution of fuchsin Oo part 

Saturated alioliolic solution of methylene blue 10 0 puts 
Di'stillcd water 30 0 parts 

Hew od altclut IS neutraliad b> adding Bodium carbonate about 02o gra to 
600 c c of the alcohol 
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Thia solution, winch is a mudificatioD of the one proposed bj Van 
Gieson for staining the Negn bodies in smears chaii_cs latlier quickly 
at room temperature, but, kept in the i«. box, it gnes good results for an 
indefinite time The stun is poured on the smear and held over the flime 
until it ‘Steams The smear is then washed m tip water and blotted with 
fine filter paper 

V ith this stain tho Nogn bodies appeal a magenta color with blue 
granulea the ncr\e cells blue, and tho red blood cells \cllow or sdmon 
color 

Giemsa’s stain giaes brilliant results but it requires more time than 
the aboac htaiii, and tbinfoic is not good for dne,iiostie woik In our 
cxpcnence the other published methods of demonstrating these bodies 
posse a no advantage oier the first one giien here 

4 If nothing 13 found smears aro made from various other parts of 
the brain 

5 If still nothing is found an emulsion \* made m 10 c c n iraial 
salt solution of pieces the size of a bean from the ditfercnt parts ol the 
brain and an iiitraceiebral inoculation (V4 ' c ) "lodo into each of tliicc 
guinea pi^g If brain is contaminated cnnil ion is iiltcnd tliivUe,)! pui ms 
caiidlo 

6 Pieces of tho brain aro also put into «tenlized neutral ghcerm 
for later luoculations, if for aiiv iea«on the first should fail Etains so 
preseneJ remain active in the uc box for over throe months IJ> this 
method cuntamiuated brains loae mauv of their cvtraiiious oiganisnis 

7 An emulsion made from the eoiitammatcd material preserved in 
gl}ceriu IS inoculated after two vucks unless positive results have been 
had from the fir«t inoculations 

8 If the biain is very soft scctious mav be made but usuallv this 
is not necessary 

Treatment — Tho treatment of hjdiophobn is es ciitiallv one of pm 
phvlaxis by means of a specific vaccine Until recently seniin has plavcd 
a verv small part in the treatment and drugs none at all, except in allcriat 
mg the svmptoms of the dexcloped disease 

Philips, Berry, and buuok have given a good summarv (1921) of our 
knowleJg,o coiiceriiinc the question of iccovtiv from rabies 

Prophylactic Treatment — The propliyl ictic treatment may be con id 
ered under two heads, local and constitutional 

Loral Treatment — The wound should lx elemod imincdiatclv with 
any fluid auti'iiptic soluiiou and then be cauterized with fuming nitric 
acid Prompt cauterization may be very effective Fuming nitric acid 
has been found to bo better than any other chemical cauten The acid 
should be applicl on the point of a tapered glass red or drop by drop 

roin a capillirv pipct so that tho ^mount imv be caicfullv coiitiolkd 
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Contact with ■bou^ cartilaginous jo^ bloodk-ss pitts should Ik. avoided if 
po^ihle To iht'^e pirts ipplv pwe ciAolic ftcid and tho fuming mtnt 
ncid to the other tissuc-s adjacent T.Iiim; tissues heal wdl ifur the use 
of nit no acid Ihe actual c iiiUn is clTcttuc as f ir as it n ichcs the parts 
ot a wound hut finmi mfne acul, IkiMj, ii llmd, n. ichcs the deep erciKc# 
which till liot iron iua\ not Umdi The MSt of pure tarhohe acid, lodm, 
silver nitrate ite in wounds made b\ ribid animals, haio hut little \aluc 
a«i coinpan-d with fuinin„ nifrii icid 

C onstihitioiml Trcatincnl — Thi<i consists chittlj in the use of the 
specific latcine If we could detenumo t isilj in each ease, tlio presence 
of rabies in the source of infection the protedurcs us to triatrnciit would 
lx eoniparitnolv elcar-cut Uufottmi ittlj there arc tieral factors winch 
interfere with on iimucdiati and definite decision (1) the hiting animal 
maj he 0 stra\ whuh has disippemd after the bitni..,, (21 it inai be 
an appartiitli healthi anun il , (J) it ma\ have, indi finite s'liiptoius, (4) 
It mw have been killed before clinual or inietoscopio luauiftstitions 
appeared t,'*) ‘t he to iht lalxirator^ without a history and >» 
too bad a coudiimu for nil* rosoopic diagnosis 

If wo cannot rule out tUeve f ictors wc cannot rule out rabies, ind 
tmlcaa wc lan rule out nbics wc should be giiirdeal lu adiisitig no treat 
ment csptcialli iii eoiniuunitus where cises of rabies halo Ken reported 
r}i( untiKihic treatnieot WioiifJ he adtiKcJ tlicrcfou, when anj of the 
following conditions obtain 

1 Whdi the aiuiual shows elimcal or imcrosoopio signs of rabies, 
i Vlien the ainnial has disjppctred just after bitin., and cannot 
bo found This in Itself is t suspicions sjinptoiii (&]>ceuilli if tlic animal 
IS a strai All cifons, bowtatr, sVioidd be made to obtain further facta m 
regard to the appearance and actions of the. iminal The iippareiit reason 
for the bite and the succcksiii biting of other nnunvls or jicople must il o 
be bonie in mind, as wdl as the fact that the bitten per on s iinagiriUi ui 
inaj be colored hj the wrong ideas of the disease that aic so common 
iniong the laitj 

“} If the biting aiiunal has been killed before it can show micro 
scopic eeidcutc of rabies, or if its brain la scut to the laboralorj in too 
bad a condition for imtnodntc diignosis and if ibo bite is seierc uiid 
iinproioktd, beginning, treatnunt should he advised pcndiiijj, the results of 
inoculating test atiimals If these test immals show no sjmptoiHs in 
fourteen dajs the treatment inaj ho stopped, if the anmuls show samp 
toms later the trcitmout maj he started again and tin. whole course 
finished 

4 If an appareiitlj healthy animal or one a\itli only 8ligh(l_) siis 
picious symptoms should bite a person, the advice should ho to keep the 
aniiMi under ohserialion /or ot leati three ucels and to begin treatment 
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if suspicious sj mptoms appear or become more marked It will be remem 
bered that the longest period bet>vcen the biting and the appearance of 
sjmptoms duriDo which a doga sputum has been shown to be virulent is 
reported to be eighteen days 

5 If the animal is killed and no evidence can be had for or a^iaiiist 
rabies treatment should be advised m areas where rabies is prevalent 

0 "When patients have been onlv exposed to an animal s saliva treat 
ment should be advised unless we can absoluteh rule out fresb cuts or 
abrasions on the parts exposed 

Prohahlv all of those easts where rabies is said to have developed 
without Lite or eoutact are in reabtv contact cases The slightest fresh 
abrasion from whatever source maj be more daiij,erou8 than deeper clean 
cut wounds which bleed freelv , such abrasions ma' be more easily over 
looked 

Specific Treatment — The «pc<ific or aiUirahvc treatment of hvdio 
phobia in man daUs from one vear after Pasteur Lad made bis first 
announcement to the French \cadem> of the results of his extensive 
studies on this divca«ic lu this }oar lastcur, with Koux and Chamber 
land B^ve the results of furtlur experiments on methods of obtamiUB a 
lc«s viruknt virus fur use m beginning protective inooulatioiis The 
method which tliej recommend became known as the Pasteur Method and 
with certain modifications it has been and still is used all over the world 
•iiretl 1 iru« and Fixed lines — In Pasteurs fir^t attempts to 
immunize against rabies certain difficulties were encountered chief among 
which were (1) the inabilitv (o obtain non variable inocuhtion dose, 
owing to the irregular strength of the virus as it occurred m nature 
( ‘street rabies’ ) (2) the inabilitv to obtain a virus surelj attenuated 
that would produce immunitv and still be barmle'^s 

To overcome the first difficultv that is to get a vims that would 
alwavs produce rabies in cssenlially the same do'ie Pasteur tried passing 
the virus succis ivdv through different species of animals b\ subdural 
inoculations He found bj ibis method that m certain animal species 
(for example monkevs) street virus became attenuated while in others 
(notabh rabbits) it became maikedlv increased in virulence as evinced 
by the shortened incubation period The attenuation in virulence b> 
passing, through less susceptible animals occurred much less regularly 
than the increase in v irulcnce bv possaeie through more susceptible «pecie« 
therefore he discarded the passage method of 'ittenuating the virus, but 
continued working to increase the 6tieiig,th He found that after many 
passages through rabbits (about 50) the virus prc«tnt in the central 
nervous svstem (the medulla was mostly used) of the labbits djing from 
the infection would when inoculated mto a fresh rabbit bring it down 
with the disease lu a fixed time He called tins virus virus fixe (fixed 
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virm), ind u'^cd it as tLo basis for further operations in preparing bia 
\a<ciiic trt ituirnt He fuiiiid i \i i> to ilUiuntc this virus more or less 
UfPiUilv h\ drviiif, iiid wi to obtiin |.rudli iil> increasing doses up to 
the fiillv virulnit virus lit dso found tint this rabbitfixed virus did 
not II tiftiii c luse death lu *1111111 lU when suhaUaucouslv is did 

stnet Mills I Iter others found that hy jiioeiil itnig themselves subcu 
f UK eitislv \i ith ( imilsions of f»!l^ virulent hxed virus no ill edeets were 
preidvued it le lit 111 aeune hum in lieiiioS, hj this methiHl of iimeulation 
ll'i»\is stills tint he obi nils a fixed virus sooner (111 li> pissa^es) if 
lu Ubisoiilv \imn„ nlihits P ilx s elaniis th it iniiny strains of street virus 
vmU \numu ti\ed for tin xabhit by ihtte to four prelnmnarv passages 
tliitm.ii lilt ^uine i pi^, 

Hu strain Ilf liM d viiu<v 111 one institute 111 IV diltir slightly mstreii(;tli 
from tint in luollur 

H ibis p,i\ts till follow nip, table of loss of vnuleneo by dryiii^ m fmd 
vims (Olds of di tie lent institutes 


Pans iiid St I’etersburt, cords be eomt non virulent in 
BueliiKst ‘ ‘ u u 

Kcvv\()rV nid Moseoiv “ * “ “ 

Iviov, Sjrtou “ “ “ “ 

I Omsk “ “ “ 


') to 0 Jays 
i ‘ 


0 “ 
0 to 7 ‘ 


llie Various steps in the clissic Pasteur trcaimont may he summarised 
bnctly IS follows ( 1 ) oltnimiio i fixed virus liy sutcessivt passages of 
strectviiais tliioUph a ribbit, (i) removing asoptically the spinal cords of 
rabbits dviiij, from &u<h h\ed virus infection and drving the cords over 
c iiustic potash at J 0 ° C ( 70 ® 1 ) in order to attenuate the vmis until no 
vmilciieo is shown m teat aniuiils (fiom eighth to tenth dav, according to 
Pasteur), ( 3 ) inocnljtiiip jutUiits aubcutaiieemsiy on successive d lys with 
cnmlsions from me isuied ejiiintitus of thesai eord% bej,imiing with the 
dried nvinilint ceirds iiid piasmj, to the infeetnc ones until fully virulent 
niafcri il is pi'cii 

Pistcm bipan his inuciilations with a fourteen day cord, and carried 
the treitmeiit on for ciphtecu days in the lighter euisoa and twenty one 
(lavs 111 the niou seveic oiiia Ilia behcmati ue given helow 

Modifications of I’asteurs Method — Pasteurs method 111 its entiictv 
was 801)11 ulopfed in niiny lands, and his results were uirrohorited Be 
foro loiip, however, a mimlH.r of modifications vicro siippcstcd h\ different 
observers, some of these, modilications were slight, others more funJn 
mental Soim have been widely uaed, such is IIo^vcs’ dilution method, 
othcis have bad i limited application m lower animals and aro probably 
only of theoutie interist 111 it^rd to man biieli aix the iiifruveiious 
luoculitiou of brain emulsions fiom street rabies into herbivora (Nocard 



SPECIFIC TPEATMENT 


117 


and Roux, ProtopopofE), and tbe intrapentoncal inoculations of large 
doses of full} virulent fixed virus into or rabluts (Hellmann, 

Heim, Ecmhnger) ImrQumt^ has been produced also lu rats allowing 
tbem to feed on rabid brains (Fermi, Pepetto Ivcnilmger) Negative 
results haie been reported m other animals b> this metbod 

Hogjes in Budapest was one of the Just to iit>e a different procedure 
He claimed that the \ 1 ru 3 bj Pasteurs metbod was attenuated onlv 
through the death of acme of the specific organisms that is, that there 
were simplj fewer Imng organisms m the carU doses than in the later 
and that therefore, the same result mi^ht be obtained with even more 
accurate dosage perhaps bv giving gradualh decreasing dilutions of a 
fresh virulent cord B} diluting sufficicUtU he obtained a mixture wlmh 



rjQ 1 — IvocuLAiiov or raBBiT lOB raoDircnoa OF Fix£i>%ipus 


when inoculated did not produce rabies m the teat anunala a result similar 
to that following au eight to ten daj dried cord This dilution ho use d 
for the first inoculation and gradualh stronger dilutions for the succeeding 
ones In this wa} Hogjca sajs be has produced immunity m dogs even to 
intracranial infection 

Some workci-s question the sinnlaritv of the two methods The} claim 
that b} the former method the dead bodies or other toxins of the rabies 
genus contained in the dried coids are able to produce, a certain degree 
of imiminit} Poor in our laboratory produced iinraimitv bv the luocula 
tioa of nine, ten and eleven da} cords But sueh cords probablv alwa}8 
contain a few living genus — not enough however to cause death 

Other metheds of attcnnatijip or diluting fixed virus have been used, 
such as exposure to the action of heat, cold j,astr>c ]iuce, glveenii or car 
bolic acid 
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Tbo mixed treatment witb specific scrum and vaccine baa also been 
employed cbiefi^ b\ ilario, bv lamlm^cr, ami b^ 13abc^ It is not used 
13 tbis <.oMiitr> 

Some details of the more important of these methods with the number 
of eases treated bv tlicui, the ptrcent'iQC of uiortalitj, and tho complications 
will be considered In maltng up stalnitcs for mcrlalxty from rahies ue 



Fig 2- First Step jv REUOii^a I-ixed Mbu^ Spixai. (obo prom Rabbit JIuscIm 
bsred \jy puling Ekiti o\er head 


muSk aXuays consiifcr {he time aUovLed for ihe eetahhshment of immumly 
by the treatment Tins h is hetn found to tahe place in about fifteen dij s 
after tbe last inoculation Anj deaths that occur within fifteen days after 
treatment la finished are sonaidered to have been too &e\erelj infected or 
too susceptible or lufictcd i\ith too iinilcnt a virus to ba\e giicn tiino for 
the production of immunity by the treatment Therefore, two figures 
should always be given in mortality statistics tbe absolute mortahti and 
that occurring beyond tbe fiftcenday limit (corrected mortality) Dr 
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D W PcMDr has kindl) gncn valuable assistance la preparing the following 
descriptions 

Methods of Attenuation by Gradual Drying — The method of drjiiio 
the cords slowly -it a moderate heat is the cli'ssic method of Pasteur It 
has undergone modifications m three giueral duoctioiis Cl) lengthening 
or shortening the period of treatment , (2) •starting the inoculations with a 



Pio 3— Secoxp ‘!tep i\ RejiotlTo Fijied \«os CoBo «oji I ABBiT Tlie cord 18 pushed 
from its aoalby a loag w repr be ami I'm curled on theater le muscles of theneeV 

less attenuated cord (S) in reasing or decreasing tho amount gi\en at 
each injection The method of drying the cords, however, has remained 
essentially the same as that used bj Pasteur 

The rabbits are inoculated for the production of fived virus cords ’ as 
follows 

Tho animals may be etherized but if tho skin over the point of 
the cut be washed just before Uie operstion with o per cent carbolic solu 
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tioD, tlio Tcry slifelit pam from tbe skin cut necessary is deadened by tie 
anesthetic action of tbo carbolic acid TJio rest of tlio operation produces 
DO pain A one fourth inch luoiaion throu^ tlic skin is mado back of the 
eyo on oue side of the mtdi m line, the skin is In Id apart and a small open 
iiig is made ivith a st\lct through tbo skull bone 3 U 8 t largo enough to admit 
tho fine short (^4 nich) h>podenmc uc(dlo of tho synugo coiitamiug the 
emulsion (0 2 c c ) to he inoculated (lij, 1) XUc inoculation is made 
intraccrehrallj When the needle la uilbdraun tho skin is allowed to 
coino together, and, though no further treatment of tbo wound is ncccs‘’ary, 
it is usually eoicicd \Mth a little cotton and collodion 



llQ 4 — O'JE Cob>I:B or CO^STANT TEMrERATVice Itoou Suowi\a Dbtinq UOTTLK Col 
TAiMAO 1 tXEP ViKVs CotDB Oei>o J su-ABto ros 1 ACCr>£. 


Tho cord is rcmoicd by a modification of tho method of Oshida m the 
following manner Strict asepsis is prcscrecd The rabbit when com 
pletcly paralyzed (scicnth day) is killed by gaa or chlorotona and is 
dropped info a 5 per cent solution of carbolic acid for file uiiiiutes It is 
then removed, tho excess of cirbolic solbtion is drained off, and an incision 
through the skin at tbo upper and inner part of tho thigh is made The 
skin 13 loosened by cutting around tbt lower portion of tho truiik. It is 
then pulled by tho han^s toward the upper extremity of tho animal and 
over the he id to tho ears, leai mg the back exposed and atcnlo throughout 
the entire length of tbo spine (Fig 2) The spine la then divided frans 
•ver^elv near each extremity by bone-cutting force pa after tho mu8>.Ies 
haio been cut through about these areas so tho apiiio may be more easily 
reached With a long wire probe swabbed with cotton at ono end the cord 
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IS pushed upward from jts canal^ freed from its nerves and membranes 
The «pine IS steadied hi hon jawed forceps The cord curls in a spiral as 
It emerges and rests on the sterile muscles of the neck (Fig 3) It is 
lifted with forceps placed in a Petri dish and cut in two A small piece 
13 cut from one end and is dropped mto ft tube of broth to test its puntj 
A ligature with one long end is placed about each piece both of which are 
then hung lU a dr;)ino hottle (Fig 4) 

Dnjmg Oif Cord — The dr>ing bottles an. sterile aspiration bottles 
with both openings plugged with cotton A one inch lajer of sticks of 
caustic potash coiers the bottom and the pieces of cord are suspended 
from the top cotton plug b\ their attached ligatures The bottles are then 
labeled and placed in the constant temperature room (Fig 4) or incubator, 
which 13 kept at a tempenture of about 21 C (70 F) After twentj 
four hours’ drviUj, tho cord is known as one day cord after two da>8 as 
two daj cord «tc Pieces of cord cut off flt anj time and put into glj ccria 
will retain about the same strength for several weeks This procedure is 
followed in regions where (here are few cases of rabies and the dail> 
killing of rabbits to keep up the vaccine would be a large expense It may 
also be followed where treatment is sent b> mail 

The achcQiata devised bj Pasteur wbieh have been moat used may be 
tabulated as follows 


P mSBM D o COK 



a ten and nine-day cord and finished with a two-day The\ continued 
with this until August, 1013 Smee then they have been using one of the 
more intensiie methods first adopted by the Berlin Institute From 1006 
to 1921 inclusiie they treated 6 738 cases infected by rabid animaD with 
a total mortality of 0 47 per cent and ft c»rrected mortality of 0 17 per 
cent They hare Lad 7 cases of definite paralysis with 2 deaths Oier 
11,000 cases m all w“re treated during this time, including those not bitten 
by rabid animals 
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Smco It hid hem found that fresh rahhit fixed iirus inoculated sub- 
cutancousU into mm 13 probahW haniikss, tho Bctlm Institute, Mith 
tho hope of ohtauiino an earhir immumzitioii and a shorter treatmeat, 
hcg-in to gi\e still cirlicr cords In 1901 it hegau with tho cighth-daj 
cord on the hrst moeulntion iiid was inoculating a Iwo-day cord on tic 
eijjhth diN of trciluitut Its treatment lasted twentj-ono dnjs. Tins 
method w is adoptid at the lligleme Lahoratorj in Washington m 100s, 
with >.lij,ht lari itions for thi diifereut degrees of bitis 


Modifk \Tio \8 1 lu m Tiib \i\\ lonK Cit\ IIe-iltii DtiARtuEvr (Iieldeb) 
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Thus it will he setn tint Schime 2 la wmcwlnt stronger than Scheme 
1, sinee It coiitams time more mjcetious of two-d»j cord, and uiu<J‘ 
stronger than Schmie 3 which includes nothing more actiic than three* 
da\ cords Schomt 2 is %cr> simiKr to (he one employed tho H^giemo 
laboratory of the Ututcd Stites Public Health SerMcc, \\ asliingtou, 
D C and h\ most of those who produce autirabic \ locino in this countrjj 
with these ditrcnucis (It the iinouut of cord per dose was oiili two* 
thirds of that employ id in thoM aahingtoii sihcmc , (3) wc used a twu-day 
ton! instead of oue-diy cord on tho eighth and twcnij first dajs of treat 
meut. 

Treatment by Mail — The New \ork City Health Departnunt was the 
first to send out treatment by mail to pliysicians for their own patients. 
I ull directions arc sent m tlic mailing case One-fourth pir cent of car* 
holic acid IS added as a prescnatwi to the Emulsions prepared as abo'^ 
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for all treatments The l\a«hmgton II^glenlc lahoratory soon bo^'m 
«enduig treatment bj mail and rtctniU maiiufactiiniig turns ha\o fol 
loved Slut The results frotn the tieatmcnt sent in this %\a\ seem to be 
equally as good as those from the ticatment administered at the laboraton 
More Intensive Treatment — In hcilm wbtu inti n i\e matment has 
been longest used the\ began to employ earn fresher eords for beginning 
doses because thej contiiiiud f© hare lati. death* though not quite 'io often 
after the more mtensne methods fhe> were usings Since l‘>10 ro«eph 
Ivoch the present chief of the Institute lua been usuio the following 
schema 

Kocii ScllPMl 
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The dose la 2 c e of cord cmnUion (I pirt of cord in I pirts of sterile 

physiologic salt solution) inoculated oiue a div mto the subcutaneous 

tissue of the abdomen Ouldnn and adults reci no the same dose 

Simon giica the followni|' statistics of the results of Lerhns incicas 
ingly intcnsno methods 
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Several other institutes aro implovin" Ter\ mtensne treatments but 
their cases are still too few for cousidcritiou 

Some directors still use the older methods on the whole and even pro 
long the treatment Kcmhn^tr for example begins with the nine-da\ 
cord and ends m eighteen to thirty davs iccording to the inUiisit> of the 
bites 

Rapid Drying of Rabies Virus — Hams ilevcloped a new method of 
'Irj ing rabica virus and of regulating, the dosage 

Technic — The brain and cord arc remoied ascptically and giojiind up 
in a sterile mortar with a sufficient qnautit> of CO snow thorough^ to 
freeze the ti« ue The frozen uer\c tissue aud snow are then placed in a 
'^cheiblcr jar over II SO4 the jar bciUg, kept in a fri^o apparatus A 
vacuum of fiom ^ to 2 mm is produced in the ]ar vhieli is tluii kept 
at the temperature of 18® C b\ an ice and salt mixture for a butficicnt 
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length of time to drj thoronghlj (ho ncno substance, uhich (hen appears 
as a ilr> powder About two da>a arc rtqvtircd for one brain and cord 
which lose about one-half of ihtir \ir«lciice in the process. The powder 
18 then sealed m tubes in saciiu awl kept at a temperature below 0® C 
until required for use 

It has been found that b\ keeping the jiowdcr llioroughlj dry and cold 
praeticalU no fnrtUcr loss of Mrulcuce occurs for at least 6i\ months 

Before slomin the iirua for use Us strength in units is computed, the 
umt being the minimal infecting, dose (if ID) for a rabbit when in 
jeeted lutracerebrally 

The ad\aiitagi3 cl limed for ihia nuthod arc (1) tbo rase and ccon 
oni\ w itb which a large amount of Mrus catt be prepared, it being nccesairi 
to prepare the \iru8 for u<sc e\cn in lar^^c Iiboratoncs 011I3 at lutcnala of 
several mouths (21 tbo |>ossibiht\ of more accurate dosage for the pa 
tienfs (3) a shortened period of treatiocut, and (4) the inoculation of 
more virus uuits 

Tbo required amount of powdered Mnis 13 weighed out each morning, 
and the ncc<«8'irv dilutions m salt solution for the lanous patients are 
made from this 

D Auno^ has rccciith given a detailed description of tins method with 
some modihcatioua and results of its application Several thousand eases 
have been reported treated according to this method The results bate 
been uniformh good No cases of paraUsis haic occurred 

Fixed Virus Attenuated by Heat-~Thi3 method was first used by 
Babes in Roumama, aud it is still a part of tbo complicated Koumauian 
method It has been used since ISOo by Puscarm, of Jass) Simon, who 
reports personal conuiiunications from Pu canu, divides the latter s 
methods of treatment into tiircc iicriods 

1 From 1891 to 1896 Babes’ modibcation of tho Pasteur treatment 
was used Six hundred and thirtv-ono cases were treated, with 7 deaths 

2 From 1890 to 1901 Puscariu's technic was emplojcd, which was as 
follows The brain of a rabbit infected with fixed virus was ground up 
with 100 c c normal salt solution in a sterile mortar and strained through 
a fine sieve It was then placed in lest tubes and heated in a special water 
bath for fifteen minutes at dilfennt temperatures for the dilfcrcnt dajs 
During the above period the emulsions wero heated from SO® to 45° C, 
the dose was 2 to 3 gm dailj, and two injections were given each day 

The duration of the treatment was from twelve to twcutv-onc days 

Two thousand six hundred and thirteen cases liavo been treated, vvith 
10 casts of paralysis and a mortilitv of 0 4 per cent 

3 From 1901 to the present time a less intensive scheme has been 
used Ihe emulsions heated from 80® to 70® C have been omitted, and 
only one injection each day has been given In 1912 Puscariu reported 
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ttat 3,000 cases had been treated the above scheme, -without a death 
from rabies and without a case of paralysis 

The schemata of heating used m this present method at Jassj are as 
follows 

Ja^SI ScilEUATA or Heatii^c 
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As long as we do not knoiv the site and severity of the bites the time 
intervening between bites and beginning treatment, the diagnosis of the 
animals biting, and other details mentioned farther on we cannot judge 
ho-w much these results mean 

It has been claimed bj others, judging from the earlier results obtained 
with the heat method, that this treatment produces more cases of paralysis 
Babes himself saja that he bad more cases of paraljsi*, but fewer cases 
of death 

Other Methods of Attesuatiog the Vims for Dosage —The methods 
bj partial digestion and by bile have been recommended, but bays not 
been used to anj extent in practice 

HUniuUion by Glycerin —Calmette recommends for beginning inocu 
lations a fixed virus cord that has been kept in glycerin until it has lost its 
virulence (from three to five inonlbs) Tbe method of preserving m 
gljcenii the cords dried bj the Pasteur method has also been used This 
IS advantageous in small institutes with few patients This method is also 
used to send treatment by mail 

ittenuaiwii by Carboixe Icxd — Fenni of Sarosarsi began using the 
following method in I'tOO A 5 per cent emulsion of fixed virus m normal 
salt solution is sterilized by 3 percent carhobo acid Three eo are gtxea 
each morning and each eveniOt, over a period of from twenty five to thirty 
davs Between 1900 and 1 108 1 OjJ persons were treated with 2 deaths 
Since 1007 Fermi has used a serum vaccine mixture but not according to 
ifarie 3 method The carbolizcd vaccine and antirabic horse scrum are 
mixed 111 equal amounts and allowed to stand for an hour Three c c are 
injected dailv 

In 1021 Umeno and Doi reported that they had succeeded in protecting 
dogs for at least a year from rabies by the inoculation of one dose of a 
vaccine killed b\ the prolonged action of carbolic acid Vs a result of this 
work ordinances have been made m certain parts of this country to vac- 
cinate all dogs each vear before bcenocs are granted 

Fixed Vtnw Modified by Dialysis — Gumming of Ann Arbor has de- 
vised a method of ontirabio vaccination, m which he uses fixed vims which 
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has Ixeii rendered aMnihnt b\ dialysis fho unulsion of fixed virus is 
placed in collodion sacs (prcpitcd b> the Xovj method and sterilized m 
the autDcla\c at 105® C for twenty imnutes) and dialjzcd in distilled 
water for from twcUe to tweiitv four hours The n suiting i iccme docs 
not produce rabies on uitracranul inoculations, hut does produce immu 
nitv on suhcutuieous inoculations LxptriiULiits bj Cunmnng on rabbits 
show that whereas the origin il Pasteur method protects against onl^ twite 
the minimum Ullial dost (imnuti directions for obtaining the if L D 
are gucul injected iiitractnbrdlj, and the Ilogics mtthod against one 
and one-half times the falil dost, the diaUsis method proticts against at 
least three times the fital doe lie also dums that uiimumtj is pro* 
diictd nt in t irlior dUt ihim b\ the otlar methods rrtatmtnt (2 cc of 
theiaccmel isgutndiih fur from hfte i ii to twenti ii\Lda>s CumnuUj, 
npeirts o\er *100 eases («»d per cent hitttii h> uuniils proitd to ha\c been 
rabid) trcited without a dtntb and without tejinplicatious 

Poor, ejvpttimcutui,, on auumU with this uwtUod, reports results esjiu 
paruig, f i\orabl\ with tlio«e of the Harris method 

Method in Which Fresh Fixed Vims Is Used for Inoculations— 
jDo<es liCfjulaied !>»/ DihtUon^-^Jlogijes Ifcf/iod ~llii. hram of a rab* 
bit dMUg. after fixeel \iru3 infection is nibbed np with 100 parts of a 

0 7 p<r cent salt solution Ibis u the original mixture from which the 
dilutions to he used lu the moculalious arc made Dicso dilutions arc 

1 2 no, 1 >00, 1 1000 md I i,000 Ihc dosis ^I'cii arc 1V_ to > 

avhioh repicseiit OOOl to 0 04 gin of curd Vteordiug to bimon, the 
scheinita of Uupca’ method, which at first were more complicated, maa 
noav be condensed is follows 
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This method has been used m BudapKst since IS*)© Simon reports 
45,477 cases with 2 piraljses and 131 deathx A marhedK good effect 
from the Uogjcs method appeats in the stxtvatves from \t,elkc\red«-ii as 
quoted hj Porger (Simon) Up to 1006 the intensive method of Pasteur 
was used with the following icbiilts 

1,379 Fiiropcans treated with lO ciscs of paralyses 1-138 

2 073 Wanders treated with 1 cast of p-iraljais 1-2073 
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After 190b Hygjes’ method ivas u$ed with the following results 

751 Europeans treated with 1 case of paralysis 1—751 

2,189 Islanders treated with 0 case of paralysis 

The adrantages of tins method seem to be its simplicitv, its jnexpen 
sncness and, abo^e all, its claimed good results 

Philips has recently reported a method for prtpinng a standardized 
ghcerinated rabies amis from rabbit brains For the first three daaa 
dead lacciue (killed hj keeping at 37 C for fMent> four hours) is giatn 
Vfter that liviug vaccine is noed The do cs are regulated b\ dilution 
This method has been m use at the Pasteur Institute of Columbus Ohio 
for file aears During this time 1 i40 patients line been treated The 
biting animal uas proved rabid in all but 1>8 ta^cs Only 1 death oc 
turred and that withm fourteen dn after complctun of the treatment 
We are eow testing this method m oui laboratoiv 

Suitennlermie Mfthod — The use of unmodified fixed miiis in large 
dosLs has been given this name It was advocated and practiced bv 
Terrau, of Sarceiooa oarK m the historv of cLe 1 asCcur treatment In 
his orieiual method Fcrran used compirativch large doses of cinul loua 
of the fresh fixed virus bnin Fcriau states that he occasionolh noted 
cases of rabas (as did others lu the earlv davs of antirabie treatment) 
vrhicli seemed to be due to the trcatuicar itself This he attributed to «nia]] 
particles of the virulent einnlsiou carried to the bram bv the leukocvtcs 
He then sought for a substance that would bo positivclj chemotactic for the 
leukoejtis and so hold thtm hack This he found in mtreurv, which in 
combining uifh the albumin in fht vims forms an fllhiiniinate of niereiirv 
Since using this modification he claims that he has included the harmful 
properties of the treatment witliout impairing the iminimizmg strength 
to anj extent It should he noted that Barcggi using the original method 
of Ferran in had o deaths fiom panUtic rabiis due to fixed virus 
infection The Italian govcmnicnt la wnscquenct forbade the use of the 
carlj Ferran method 

Fifteen thousand persons have been tioatcd bv the inodifaid Fcrran 
method, with a mortahtv ranging from 0 2 to 0 -i jur Cfut Onlv one 
strength of emulsion is uved for all patients and the treatment lasts five 
days All cases coming for treatment later than ten davs after the bit© 
are lefustd treatment 

Details of tliQ Treatment • — ti^hty c gm of virulent brains or cord are 
emulsified with 2 gm of sterile sand gentlj and thoroughly in a mortar 
Eight c c of fluid an added drop bv drip This fluid is a mcrcurv prep- 
aration vvhah with the emulsion forms on albuminate of mcrcurv The 
mixture is allow td to stand one-lialf hour before decanting the fluid This 
decanted fluid is u'n.d for the injections (b c c ) which arc made each day 
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m three injections on fi^o constcutno dajs In bad eases the course o£ 
treatment is repeated aft« r an iiitcnal of from one to ten dajs The treat 
ment causes a njodernte local mdtiritiou sonictimcs lasting seecral months 
If parah ses occur thej are non fatal 

Fcrraii stitcs that hia inoculations should oulj bo made subcu 
taucousl}, as cutaneous and intramuscular inuciilations may produce in 
foction He claims that large amounts of the virus by the (hypothetical) 
toxin the^ contain produce an imiuumty more quickly than the lirmg 
rabies genus, and so protect the patient from mfi'ctiou with the vaccine, 
while small do'-es of the \accino might produce rabies 

In this couutr\ Proeseher, of Pittsburgh, has used a similar method 
He concludes tliat his strain of fixed \ini8 (Pittsburg) is hanuless for 
human beings bccaiiso ht injected two meu each with an entire fixed imis 
brain intraimisculnrly without ill cllcct to them A control rabbit injected 
subduraliy with a 2 jier cent dilution of the sniiio died in 6c\cu days with 
cspenmcutal rabies He further si ites that ho has u'sed doses fifty times 
as great as those of rcrraii, with no deaths from rabies mfcctiou lu 
1011 ho reports 92 eases which were treated by injections of unchanged 
fixed virus 

His tcchmc IS as follows An amount of hratu suhstaiico averaging 
from 0 10 to 0 12 gin is removed by the jaws of a pair of urethral fo^ 
ceps This IS emulsified in 30 cc of salt solution Tlirco cc. of this 
emulsion (equal to about 0 01 gm of fixed Mrus) is injected subcutaiic* 
ously One injection is given each day for five davs 

The most important result of the supeniiUnsivc method is its demon 
stration of the hamilessncss in the majority of people of largo subcu 
taucous doses of fixed Virus However, until we know more of the coudi 
tions causing the susceptibility to fresh fixed vims infection \>hich occurs 
m a small percentage of people, sucli large doses given at the beginning of 
treatment should be considered with reserve 

Serum vaccine Treatment — Jioumanian Method — Bales began using 
antirabic serum as larly as 1890 By combining it with the Pasteur 
method ho found that it gave good results in severo bites such as those re- 
ceived from the wolf lie also tried coiuhmiiig the Pasteur method with 
heated virus He has gone imnulely into the subject of this treatment m 
his recent hook, Traile de la. Rage Ho lusists on mdiv idual alterations of 
treatment As an example of his treatment of a very severe face wound 
see the schema below 

Ho simplified this elaborate method in 1900 (1) by beginning with 
a SIX day cord and (2) by giving only one senes of heated cords m 10 
cc, doaes The treatment lasts from tv\cuty to thirty days With this 
modification he says that, while hia absolute mortality from wolf bites 
remains at 5 to G per cent, not one case died after the fifteen-day limit of 
observ ation. 
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Babu T ubkt or S Fa W ukd 



After serere dog bitea Babes docs not use tbe bested vaccjne, but does 

add the scrum, accordinj, to the following schema One dose is 3 c c. of 
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Six thousand firo hundred and tveuti ftve cases have been treated by 
this method, ^ith 8 parah acs and a tola] mortality of 0 4o2 

J/<rns 4 Melhod — For several years past the use of virus serum mix 
ture has been in vogue at the 1 asteur Institute in Pans, the technic of 
vrhich is as follows 1 gm of the medulla of a rabbit dead of fixed virus 
18 finely emulsified with 9 c.c of 0t> per cent salt solution and filtered 
through linen Two c c of this emulsion and 4 o c, of antirabic serum 
(obtained from sheep and inaetnatcd at 56^ C for thirty minutes) are 
carefully mixed and allowed to stand for a time Six c c. of this mixture 
which contains an excess of virus, is injected into the patient The«c m 
yectioDs are repeated on tie next three daj^ after which the treatment 
procetds according to the regular Pasteur Schema, begiuuing with the 
use of a Six day cord on the tiflh day The antiraiuo serum is obtained 
from sheep which have been subjected to a long and strong course of treat 
nient with fixed virus It is claimed that a quicker immunity is produced 
by the serum virus mixture tban by the original Pasteur scheme, m ad 
vantage of especial value in the treatment of cases liable to become infected 
with a short incubation, such as bites on tbo head Threo thousand nine 
hundred and ninety throe cases are reported treated by this method, with 
a mortality of 0 23 per cent 

Antirabic Serum — The possibility that tho «enim of animals immu 
nued against rabies contains protective substances was suggested by I as 
teur as early as 1889 The following year Babes recommended tho use of 
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tlio scrum of \‘\ccm‘itc(l 'mmuh m combmation with tlio Pistcur treat 
mint ^niec tiuu tin stuJ^ «f tin. 'luiount nul ilmractcr of the antiloil) 
lontcut of 'uumaU umunnwcil Tabus h vs been c irncd on more or 

Ic'iS c\tcii3iMl\ both from the tbcivrctic lud the prictical sides Itnaa 
hoped thiit 1 scrum could be ubtuiuid tint would ctfeU a euro for dc^ eloped 
nhiea just is dtphtlicria antitoxin dots fur deiclopid diphtheria But 
such a dcfimti niiphc ihihts of tlu scrum bus not deselopcJ It was soon 
found that, whili amiin of cirlain vaccinated iiiiiiiils pos ts»cd the proji- 
ortj of neiitrali7iiij3 nbns Mrijs Jii Mtro, it liid only a siioht jnhihitiiig 
power when nuiculated into the Uvmi, uiutiil and ipiiariiitU no action at 
all b\ am imthod of luoeiil itioii afur the disia t had bccouio iuamfc«t 
iiabis still el iiiiw, howexer, tint the ainitu bus ciiouji elfcct m n\o to be 
used in treitnmit uul his serum tre itmont is b istd ujwn this claim Ho 
p^nea as his roisou fur (luploMitp, •’cnirn it the cud of trutmciit that he 
wishes to uitroduii into the pita nt at the tune he most ncids it the larjst 
unouut of uitibodu'x lit ilso cUima th U the sirmii <*0 {,i\cii will pn.\Liit 
or cuie tin ocia''ional parih is wlucU occur during tn itmcnt 

iliosi who did not i„nc with Halits were ltd to ti«t tlic pricfical u«o 
of the scrum combined with the bt x uciuo inocul itiows 

Rcinhntcr, Alario, and others showed that a scrum Mms imaturo with 
a slight excess of nnis will prolial an animal aoiinxt jijfcction into the 
ttiitcTior ell imlKr of tU» c\t when inoculated during the three dajs follow 
mg the vaocmatioii llms ho showed that mmmnitj is produced more 
quicUx bx ihiae uii'aturitid mixtures of \irus and scrum than by the 
\iru8 done If a surplus of strum is present the animals arc not protected 
from a later infection riie nsults of Mane s motliod of inoculiUing dogs 
w itli onl> one injection of m uimturatcd \ inia hcrum mixture is shown by 
the follo\\ni„ table 
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A serum conlainiiig such properties la only found in animals that haxe 
undergone a protracted scrits of moculationa of gradually increasing 
strength Afanc, wlio has used the scrum lu humans suico 1004, prepares 
it as follows The hrams of two rabbits dam^ from fixed vinis lufeetiou 
are finclj nibbed up with physiolop^ic «vaU solution in the proportion of 
20 gm ii‘ ISO c c This emulsion js filtered through fine cloth and heated 
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for one-half lionr at ‘}7° C bheep iro used for the inoculation Each 
sheep reccncs iiitraicnouslj ^0 cc (3 gm fi^cd iirus) a ucck for from 
SIX to eight weeks Thirteen dajs after the last inoculation the first blood 
is drawn Then m a period of two weeks, a total of 200 c c of blood are 
drawn at four bleedings After a fourteen daN pause another sciicg of 
mocuJafions is gnen and tho animal is readi for another scries of bleed 
mgs Erom each animal jearlj alxiut 3 liters of antirabic serum are 
obtained 

Remlinger’a method of luoculatmg sheep is to begin w ifh three or four 
mtraienous inoculations of fixed iiru and then to go on with subcu 
tancoiis mociilations until finally an entire fixed Mnis biain in 400 c c of 
normal salt solution has been inociilatcu 

Ihe doso of the imicnlatid uitigru is of importance in pioilucmj, a 
highj,radc eenim Smaller doses than those rti'eii aboie produce weaker 
scrums according to Tizzoni md Ocutaum, Alaric and others V stiong 
sennn is one that neutralizes 40 aims units mice 

\iirus unU 13 1 c c of five tiiue^ the dilution of fixed eims which will 
surely kill a rabbit inoculate*! mtraccrebralh for cximplc the unit of a 
fixed aims that will suiclv kill a rabbit lu 1 900 dilution is 1 oc of a 
1 100 dilutioi 


AmIBcDI CoSTl-NT < F TIIL SeRI M (KlUls) 


A in 1 

, ,.„o 

A , ,A„ 

T f M R C 

I 1 1 

It M t 

S It 

lam J 1 1> 

11 

SWp 

01 

1 0 Dll 1 100 

+ 


Lmng 

00a 

3 0 DiJ 1 100 

+ 


Living 

01 

I 10 01 (nit filtered) 
Dll 

+ 


Dead (rabies) 

Dog I 

OOo i 

1 0 Dll 1 100 


+ 

Living 

01 lieatcd lo 
aS C 

1 0 Dll 1 100 


+ 


Dog II 

0 0a 

1 0 Dll 1 100 


+ 

Living 

i Oa heated to CO 
Cl for ' hour 

1 0 Dll 1 100 


+ 

L.„„, 

H.,. 

0 01 

1 0 Dll 1 100 


+ 

Living 

001 

1 0 Dll 1 100 

+ 


Livmg 


The demonstration of antibodv content of the ■serum may he shown by 
the aboic table of Ivraiis (Heller and Kothciimuidt in hollc ami Wa str 
Ilium in 5) 




132 


HYDROPHOBIA 


Thcj nature of the antibodies m rabies scrum has been the subject of 
man;) studies Ftrmi and a few others claim that the antibodies are not 
speafic Ihey sa> tliat they can obtain a similar serum after the inocula 
tion of normal brain emulsions Some c\en use normal brain emulsions 
in the treatment of tlicir hj^lifcr cases 

Certain iinestigators (Krans, !Marte, and others), while not able to 
corroborate ill of thc'se claims, have found tint the serum of certain am 
mils which arc more or less refractory to mhics jxisscsscs a small amount 
of rahicid il streiioth , for exniiiplc, 0 5 c c of normal chicken serum mixed 
with one unit of fixed virus (1 cc of 1 100 dilution) causes the latter to 
become neutral in eighteen hours 

Tho neutralizing pruportv is not due to a ncurotoxic substance since 
animals stand very large doses of the scnim without harm 

All species of aniinnls tried produce the specific antibodies, but not to 
an equal degree Human beings and moakeys arc said to have more anti 
bodies after vaccination than rabbits 


Statistics or Patients Tueated at Pasteur Institute Paris 


Centanni showed that immediately after vaccination the animal is not 
fully protected, though its serum may contain antirabic qualities, while 
later tho animal is immune, though its serum may not be able to neutralize 
the rabies viru*’ These facts point to a cellular immunity 

Jiesvlts of inUrabic treatment — On the whole tho results of protec 
tive inoculations against rabies are marked In regard to the best method 
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to use, we are still in doubt The statistics from the older methods are about 
the same as those from the newer Some of the newer methods have the 
advantage that the method of prepanngthe vaccine is simpler Tho results 
obtained at the Pasteur Institute, Pans, from its foundation up to 1921 
are given on page 132 This table gives onlv the corrected mortality 
Babes quotes the following total iQortalitj for cases treated dunng a 
space of three jears according to different schemes of vaccination 


IIOBTAUTT FOB CaSIS ThEATED AcCCaDUDO TO DiFFEKEST ScHEUES OF VaCCINATIOV 
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Bucharest (Houmanian method) 

3 091 

012 

Paris (Pasteur method) 

2115 

0 61 

Berlin (modified Pasteur method) 

934 

128 

Vienna (Pasteur method) 

7C3 

104 

Budapest (Hogyea method) 

8 65S 

0 77 


But these figures tell us little about the actual value of the different 
methods In order to be able better to judge, ibo statistics should uni 
formlj give many more details Some institutes give such details, others 
do not Until some such «cbcme as the folloning is earned out by all, wo 
must ebango cautiously a treatment that bas already given good results 
Points to be noted concerning cases treated u ith rabies v aceme an 

1 Diagnosis of biting animal 

(a) Rabies, (Z>) prubablj rabies, (e) questionable, (d) not rabies, 
(e) nothing known 
3 Planner of making diagnosis 

(a) By animal inoculation, (b) by microscopic examination (c) 
by clinical diagnosis 

3 Site and character of Iwtcs (for example, number depth, laoera 

tion, protected by clothing, etc ) 

(a) Head (b) hands (c) other parts of bodj (d) contact with 
saliva but not bitten 

4 Time elapsing between bite and beginning of treatment 

5 Method of treatment used 

C Complications during or after treatment, particularly paralysis 
7 Character and time of death 

That the time after the bite makes a great difference is shown bj the 
tablo on page 13-1 

I/nmunittj — The immunity in human beings produced by the anti 
rabic treatment apparently lasts a variable time That it may not last 
more than fourteen mouths is shown by tho history of one of our cases 





134 


IIVDKOPIIOIIIV 

Diffcufncf Cau fr Bi Elaisf of Time aftfu tuf Bitf 


T 

I 1? nmg Irtueen lit* nd 

B e nc K T rat nt 

Numb r of 

C T »leO, 

De Ih 

1 F centtgM 

Pabes 

1 to 2 tlaa 

*1405 

3 

1 OOKS 


3 to > days 

2 .n 

2 

! 0 077 


1 to C days 

NOJ 

X 

0124 

Diatroptoff 

I wetk 

4C02 

2C 

' O^CO 


2 wcika 

OijI 

1C 

IGCO 


1 weeks 

3n 

10 

3100 


Till jntioiit ^13 111 n33i3tiiit in a lio pilil for dog3 He ms giion 
eit,litcoii il i\a trr ifiuciif afUr i lip,Iit Muiiml on the liaiul fjom i r ibid dog 
roiirtcon moiitlia Idttr he* cniin. down with pic.il liidrophobn Since 
his treatment ho had become \orj circle «3 with cists of ribits, exposing 
wounded hands to salna bccmsc he considered himself immune 

He was warned that there iiUelit be danger Six weeks before his 
death ho put a aroutidcd hand into the month of a rabid animil 

There IS htflo doubt but that this is a ease of reinfection after loss of 
protection from the treatment rathir thin one of delayed hydrophobia 
'Mario has found compicto iniimimty in do^s eighteen months after 
treatment 

Contraindications for Treatment — No obiious contraindications 
exist That extromeh few pe*opIc haic an individual snsceptibilitj from 
unknown causes is probable Ihe results of this condition arc token up 
in the next section 

I]] Effects of Treatment — Local — There is onh ahi^ht local di'sconi 
fort, increased a little if the emulsion contains glycerin During the 
second week an erytlicma often appears about the point of inoculation, 
which Stimson regards as a manifestation of hapcrsuaceptibility to foreign 
iiene tissue It disappears in a few days Geiger lus gneu a good 
description of local rtactions of the Pasteur treatment 

Constitutwna/ — Eier since the lKj,iuiuug of treatment occasional 
non fatal affections of the ncraous system ha\e been reported, which 
occurred durin^ or shortly after the course of treatment These haio 
\aried m degree all the avaj from a slight neuritis through paraplegias 
to paralysis of aanous pirts of the body \T?ry occasionally the parah'^cs 
are marked and the patient dies Cases of true paralytic rabies which 
mav occur within the iienod required for the establishment of immunity 
by the treatment must be diffcrtutiatcd from ca«cs occurring as a result 
of treatment 

Kcmlniger, in 190’» collected the eases of this character so far pub- 
lished Poor, m 1908, published the few occurring among the many 
treated by the New "iork City Health Department Fielder’s table of 
our results is gi\cn under Hudificatioiis of Treatment, We haio had no 
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caso of paraljsis since 1014 m the 3,000 or more patients treated during 
that time 

The followiUa table whjeh Simon gi^ts ml copj m order to show the 
small percentage of these cases that ha\e occurred during the whole time 
the treatment had been used in the pi ices named up to 1012 


Cases Occlkrisg dlri\g Time op Tbeatuent lp to 1013 (Simon) 


N t r 1 1 t 

kbbh 


K { C 

r i» 

QQ 

p ir 

T led 

1 eriiii 

Bre Inii 

Ians 

Algiers 

Milan 

fioloom 

Nopleg 

Fraenza 

Turin 

Paleuno 

Fiircelcna 

Li bin 

Budape t 

Ivrakau 

J u bare t 

Jaaav 

4 

G 

c 

0 

2 

1 

3 

4 

3 

1 

10 

4 ’31 

2 045 
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Weltexrerden 
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Minnesota 

Total 

8 

1 

4 

1 

12 

1 

0 

3 407 
S ^.3 
24 0^1 
1)000 
( 48 

r 93 
3 "03 
3 000 

100 

1 

2 

211 774 

103 



Onij 1 parahsis occurred in 2 117 eases or 0 048 per cent Vs loss 
than one-fourth of these h«t been fatal including tho i eases known to 
ha\e resulted from liNed virus infection the total mortilit> is hss than 
1 in 10 000 

This table does not iiuludi the 7 oases from the Isew Turk C Un He ilth 
Department or the i reported from the Ilegicuie Laboratoiw at Wash 
iiigtou V mniiber of these eiscs ha\e oeeurred iii tin se rcctning (he 
treatment, but not bitten b> ribid animals 

'^imon classifies the cases c-ollectcd b> him according to tin diigiiosis 
of the biting iniinal with the niortalita in eich gioup as follows 


Cases CussiFiED \ciirti\o to Diatno i < r Hitinc Vmmcl 
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HYDROPHOBIA 


Nineteen deitbs occurred, aa seen from the figures m parentheses, or 
22 per cent of the 84 cises 

In analyzing the etieet of different methods of treatment on paralyses, 
Simon gives the followiiij, sumiunr} 


EnccT ON Paralvses op Difflrent Methods of Treatment 


Mctli d 

1 N ml«r ot 

1 C M T «*ted 

c f 

Pa tlf ei 1 

P op® 1 

Classical Pasteur method 

32 670 

6 

1 >,440 

Modified Pasteur method 

8 057 

16 1 

1 .,41 

Hogyes method 

«I 417 

3 

1 lTlo9 


It 18 seen that the number of piral^sos following the Hogjes method 
IS markcdlv less than that follovving tlie other methods 

From the studies so far made of these parahscs, the possibility of there 
being different causes for different cases cannot jet be ruled out The 
chief theories advanced as to factors in producing the condition are sis 

1 Due to “laboratory rabies’ from the fised virus vaccine inocu 
latcd 

2 Due to “modified rabies” resulting from the treatment on the 
street virus mfcction 

3 Due to a toxin produced by the rabies organisms 

4 Duo to infection with extraneous orgauisms introduced with the 
virus during treatment 

5 Duo to psychologic disorders 

6 Due to the luocutatiou of a foreign profeid with a subsequent 
anaphylactic reaction 

Simon includes Bereggi’s 5 cases of undoubted fixed virus infection 
These were cases that had been inoculated with large doses of unmodified 
fixed virus, and test ammal inoculations showed fixed virus infection 
These cases must have had a special predisposition or the virus must 
have been especially virulent, since many eases m different parts of the 
world have been inoculated with laige amounts of unmodified fixed virus 
and have shown no symptoms 

One of the other fatal eases (following the Berlin intensive method) 
that was tested showed fixed virus m his bram, and one showed street 
virus mfcction Hence the first and second theories cannot yet he ruled 
out as factors m at least a few of the cases Five of the cases tested 
showed no rabies virus m their brains, therefore the third or the sixth 
theory may be applicable to them. Unfortunately 7 of the cases were 
not tested The fourth and the fifth theories may also be ruled out, since, 
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if ever applicable, they would be so only in very infrequent, unimpor 
taut, non fatal ca^es, as is shown in some of those that Poor reported 
^ 0 ma) conclude that tho third and the sixth theories embrace the two 
most probable factors m the majority of the cases of paralysis 

Treatment of the de\ eloped disease is simply palliatne and non specific 
Summary of Present State of Specific Treatment of Hydrophobia — 
1 The specific Taocine treatment b> attenuated virus or by dilutions 
of fresh virus protects the great majority of the cases that begin treatment 
immediatel} after the infection, the vcr> few unprotected ones are among 
those who have been bitten very severely or who have been infected with 
an unusually virulent virus or who are peculiarly susceptible 

2 Antirabic serum alone possesses neither a protective nor a cura 
tiio action combined with the vaccine so (hat the latter is not completely 
saturated, the mixture seems to produce a quieVer and stronger immunity 

3 The comparative wortli of the many methods advocated for tho 
prorentivo treatment of rabies cannot be positively determined until 
standard rules for tho recording of statiatica aro adopted. 
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denuc occurring in Thasos He also oliscrvecl tho frequent involvement 
of the testicle Since liia time the disease has been referred to bj various 
writers, including Galen, Cclsus, and Aetius Its contagiousness was 
referred to by llangor in 1773, and Htrsch in his Handbuch der his 
ionsche und geoqrapJusche Pathologic has given a list of the epidemics of 
the disease, the fir«t one of which, in America, w as described by Chalmers 
from Charleston, South Carolina, in 1744, and the second one, m the same 
localitv was described bj the same author m 17 Ct> 

The disease is more frequent in winter than in summer, and while it 
mav occur at any age, it is most frequent between the ages of five and 
fifteen jeara A curious feature of the disease is the fact that it may recur 
and Catrm has observed this m 6 per cent of his cases which is certainly 
higher than in the experience of most authors Gerliardt has noted an 
instance in which the recurrence took place in nineteen dajs after the 
onginal disease had subsided The couree of the recurrence is quite 
gimtlar to the onginal attack It should also be noted that mumps tnaj 
occur with other diseases 

Humps 18 a disease in which comparatively few pathological and bac 
tenological studies have been made A number of organisms have been 
described One of the most complete studies is that by Laveran and 
Catrm, They obtained an ar^auism in pure culture from the parotid gland 
(by puncture), also from the testicle, the edematous tissue and tlio blood 
The organism was a micrococcus occurring m pairs, which grew ou 
ordinary media, and was eaaiK stained with ordinary dves and dccolonzed 
by Grams method of staining These results have been confirmed by 
Darling and others, but perhaps not sufficiently Mcrelli, of Pisa, claims 
to isolate an organism, which ho calla Micrococcus tra^enus from the 
blood and from the serous fluid in the testicle from cases which were 
complicated with orchitis It does not stain with Gram’s method Inocu 
iations on small animals in the laboratory were negative, but the organism 
gave the agglutination tests m dilutions as high as 1 to 500 Rosonow 
studied an epidemic of parotitis and appendicitis, and found a coccus 
which produced lesions of the parotid in rabbits and dogs The oiganisra 
resembled that described by Herb As a result of experimental work 
particularly that of Gordon and Wollstciu it is pretty generally agreed 
that mumps is caused by a iHtemhIc vims 

Susceptibility —It is inUrcstiug to note that, while the majority 
of cases occur between the ages of five and fifteen, after tiftecn years the 
susceptibility apparently diminishes witli age although individuals of 
sixty or seventy are not entirely immune Under five vears the susccpti 
bility to the disease is not great and nursing infants, as a rule are 
immune and may even nurse the breast of a worn in with mumps without 
taking the disease Instances of the disease occurring m nurslings, how 
ever, have been reported. White has reported a case of a woman whose 
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Synonyms ~-I aim oinmclie parotnljea pirotitis cpulctmci, Prcndi, 
lc 3 orcillons, Gcrniau, ZiCbCnpelcr, Spanish, mnmo, Italian, strangu 
ghoin 

Definition —This is a specific infections iluca»o clnracterircd 1 " 
fc%cr, a certain amount of disturbance of tlio general system, and a 
swclhug of one or more of (he eahxary glands As i rule, the strclliQg is 
confined to one or both of the parotids ‘^inctiincs tlio snbinaxilk^ or 
sublingual glands ma) be ttuoli<d, tOnCiher \^>tli the parotid, and at other 
times one or all of these last 11*1111011 glands may be tho only manifestation 
of tho disease lu some instances tho pniicrcas is imoUcd, visually as 
a complication, but m some eases the disturbaurc in tho pancreas is the 
onl\ change which mav be noted Diagnosis m thrso eases, of cour*®, 
could not bo made apart from an epidemic of mumps 

Complications — The moH frequent of thcsi is tho swelling of the 
tc tide and epididymis in tho male, and, of less frequence, swelling of the 
labia majora or of the ovaries in the female In addition to these there 
13 not nifrcqncjit involTcnient of (lu mammary gland either in males or 
females A complication of less frequent occurrence is the cxten«ieu 
of the disease, or, at any rate, of the swelling, to the tonsil, pharynx spd 
larvnx (edema), to the conjunctiva and tissues above Uiq eye, and to the 
subcutaneous tissues below the parotid — the swelling in some instances 
reaching I'emarkahle degrees Of still less frequent occurrence aro the 
inflammations occurring in the I'leniual glands, in tho thyroid, sometinies 
m tho thymus, and pancreas, and of particular import iiici is tlio iiirolvc- 
meut of various parts of the car, of the eye, and of the nervous system 
— chiefly III tho form of a polyncuritva or imuiugvUa Gytochcmvcal 
changes in the spinal fluid are pnsacttt lu most, if not all, patients with 
mumps, whether or not frank signs of meningeal irritation aro present 
History — Tho disease has been known from tlio earliest times 
pocrates has given a most interesting description, and ho noted an cpi 
140 
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longer The Commission of the Clinical Societj of London placed the 
limit from fourteen to twentj fire dajs There ha\e been undoubted 
cases hoireicr where the disea<«e deidopcd after thirty file dais (Parler 
Douglas), and even after six weeks (Bcmiitz) The incubation period 
in experimental animals is shorter than m human beings One attack 
usually confers immunity While recurrences arc not uncommon, second 
attacks are more or less rare, but they may occur at times and even third 
attacks have been reported 

Prophylaxis — The prophvlactic tuatnicm con ut» in isolation This 
18 of especial importance in cases of youug soldiers and school children 
For practical purposes four weeks after the onset of (Le disease the patient 
mav be allovrcd to mingle with others Tliio is an arbitrary rule but one 
which certainly will give <»at»sfattorv rt ults in most instmccs Longer 
periods of isolation are not advisable on account of the great loss of time 
and Tcry few infections take place after this period has expired It must 
be remembeied that epidemics arc nfttu sit up or continued by ludmduals 
who have been exposed to the disease md who infect others yust before 
the symptoms are manifest or just afti r thtv have begun. Underordinarj 
conditions these individuals who have been exp<<«cd to the discaso are 
disregarded because it involves a ^reat loss of time as three or four weeks 
would have to elapse bcfoic the individual could be reasonably sure not 
to be a source of danger In schools with medical supervision if tbo 
children are allovrcd to to school thev should he under the must careful 
observation between the second and third ueek after thc> bite bees 
exposed to the disease Giildreu who have had the discaws prenouily 
and who are living m the house with cases of mumps mav he allowed to 
attend school The use of some antiseptic mouth wash m thc^c cases 
would certainly not be amiss In the case of barracks all the imlividnals 
exposed should, as far as po^iHe be confined to the same building nr 
group of buildings, and not allowed to minglo with others under ordinary 
circumstances until the period of incubation is over 

Hess has suggested a mttbod of protecting patients from mump« He 
Used from G to O cc of blood drawn from a donor and injected intra 
niusculirly This blood was taken from three groups of children some 
from a patient who had just recovcriKl and iii whom there was some swell 
in^ of the parotid some from patients recovered about ten davs and 
some from lliose who had had the disease several years previous There 
vvero no local or constitutional reactions and none of twenty children so 
treated contracted mumps although exposed to it 

Treatment— The tiiatmcut of the di ea e itwlf js rilher simple 
although there arc complications at times ro<iuiring more or Ic s attention 
and this IS of e pccial importance m the case of voung males, as it 
Undoubtedly reduces the tendency to a metastasis in the testicle J e ( tn 
led for eight or nine days ts the only form of treatment upon uhtch 
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child showed signs of the disciso six diss after dclnery, and the woman 
herself had a suclhng of the pirotid ou the following da^ Comby cites 
a ca«io m winch i woman, eight mouths pregnant, deicloped mumps, and 
her child, horn at ttnn, showed marked swelling, of the parotids and bad 
difficulty m <5wallowing, whicli incrtastd for two da\<i, when the swelling 
gradually disappcaud The incidence of the disease is particular!) high 
amoug army recruits fiom isolated or rural districts 

Transmission and Infectiousncss — ^Tho disea‘.o is one which is ap 
paroiifly contracted hy direct contact, and almost all of the ca«e3 occur 
in this way The disease is tvidcnth transmissible before the sjmptoms 
appear The infectiousncss is probably most marked in the beginning of 
the disease and miy persist, certainly m some instances, as long as six 
weeks after the disappearance of the symptoms, altlioUoh iisiially a patient 
may be considered safe, to associate with others three weeks after the 
symptoms haye disappeared, and doubtless a great many before (Ins period 
has elapsed \s we hayc no means at the present time of telling whether a 
person IS capable of transmitting, the disease or not, throe or four weeks 
should be allowed to clap'll before the ludnidiul is permitted to go about, 
especially if there is any wish to a\oid infection of others, as there always 
should be In the case of children tins is usually easy to secure, but m 
adults othonyisc actnely occupied in iin()ortjnt affairs such a long period 
of isolation IS scarcely practicable Ihc dise isc is not transmitted tliroiioh 
the air to any j,Teat extent, and, while it is possible for an otherwise 
healthy person to carry (ho disease without coutnctnig it himself, tins 
18 certainly a very exceptional occurrence In these instances the yiru* 
IS apparently earned in the mouth of healthy indiyiduals clo ely issj- 
ciatcd yyith mumps, and may be transmitted by kissing Iramminion by 
jomitet IS certainly yery rare, and ahuo t unknown, although Koth relates 
a case m yibich the disease yvas contracted by sleeping in a bed pieyiouslv 
occupied by a patient yyith mumps lu a disease like mumps it is so dith 
cult to exclude the possibility of infection by direct contact yyith indiyiduals 
having or alioiit to haye or who haio recently had, the disease, tbit 
evidence as to its transmission by means other thin direct contact must 
bo legarded yyith considerable suspicion Lpideinics m institutions are 
not infrequent They may occur in schoolb, and not infrequendy m 
barracks llio number of people affected vanes in different cpidcime , 
and according to the age of the individuals exposed Usually from one- 
fourth to one-third of those coining in eont ict yyith the disease yvill take it 
Epidemics in institutions are usually sloyy and last seyeral months, ne'y 
cases dey eloping from time to time, and they are often curiously confined 
to one part of a building, or (o one enclosure 

Incubation — The incubation period is usually long and is variouslv’ 
stated by different obseners The avenge is from seyentcen to tyveut) 
one days Variations are placed at from three to twenty fiyc days or 
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v-oshes are usuallj useful, although aometimes difficult of application. 
The cleansing of the teeth may be inipotAible if there 13 much swelling 
Equal parts of peroxid of hydrogen and water saturated solution of boric 
acid, and 1 per cent permanganate of potash are usually recommended 
Dohell s solution or Seiler s solution ina\ be used Eustace Smith suggests 
a saturated solution of salol m an ounce of alcohol, to which 40 drops 
of chloroform haie been added Thirty or 40 drops of this solution 
in a tumbler of warm natcr will he found to be a pleasant antiseptic wa'ih 
In some instances there is earresstve ptyaltsm and this may sometimes be 
rebel ed hj full doses of atropin In other cases there is stenosis of the 
duct, which leads to a dry mouth, Burton has suggested the msertion 
of a probe into the duct and the use of a constant current in these cases 
Sometimes, even when the duct is not stopped up there is a lack of secre- 
tion which leads to a most unplessaut dryness of the mucous membranes 
of the mouth This may bo alleviated to a certain extent bj mouth 
washes containing small amounts of glycerin In some instances the 
patients suffer from a lack of fluid the blood actually getting thicker, 
as in Asiatic cholera This may be relieved either by rectal injections 
of normal salt solution or plain water or if that should bo contra indicated 
for any reason, by subcutaneous infusions of salt solution ^Vhcre there 
IB excessite siteUing of the utxJa or mucous membranes of ihe throai it 
is sometimes necessary to scarify those tissues with a sharp knife all 
except the point, which should be carcfullv guarded bv the u«e of a 
bandage There have been instances tu which eifema of the glottis (level 
oped Where this occurs tracheotomy promptly done is tho only thing 
which 18 of any avail l^tenmgitis should be tixated by general measures 
devised for this disease, and lumbar puncture should bo done to relievo 
pressure 

Tho question of suppuration m mumps is one of considerable impor- 
tance The redness and semifluctuation which may bo present frequently 
suggest an abscc«s when none is present Inasmuch as suppuration in 
mumps is excccdiDglv rare and frequently suspected where it docs not 
exist a very good rule is not to incise the gland unless tlic diagnosis is 
quite certain Should suppuration occur, or be suspected it 13 a good 
plan to use a very small bladcd knife and make a very small incision 
until the pus is located, when it may be made sufficnntly large Caro 
should be taken not to cut (he branches of the facial iurvo consequently 
the cut should be made in Imca radiating from the exit of the facial 
nerve, and should be kept back of the Imc drawn from tho zygomatic 
arch to the angle of the javr 

Tho treatment of orcAifw and epklidymitta 18 very important There 
is atrophy of the testicle m perhaps two thirds of the cases regardless 
of tho treatment instituted yet it la quite probable that rest and tho proper 
protection of the gland may hate something to do with its conservation 
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reliance can be 2>taced The food should be liquid, if there is much diffi 
culty in taking it, although any soft or easily swallowed food maj be 
allowed In some instances tho difficult} of opening the mouth is so great 
that the food must he taken through a tube or a straw Milk, custards, 
and eg;, nog are tho most suitable for this purpose 

It IS usuallv well to giie the patient a purge at the outset, some simple 
saline, sulphate of soda, or phosphate of soda, or magnesium sulphate 
usuall} being preferred If the iemjteralure is high, the patient is nerious 
and uncomfortable in consequence, and the use of icc hags to tho head 
or sponging with tepid or cool water or equal parts of alcohol and water 
maj be resorted to It is scarcely advisable to administer antipyretics 
to reduce tho fe\er, although, if the ncnoiis symptoms are marked, as 
they sometimes arc, the administration of antipyretics with or without 
hromids or codcin sulphate may be considered Pam is a tery variable 
symptom, some patients not suffering at all, wliilo others are exceedingly 
uncomfortable 1 bclictc that nutipyrin and codciii sulphate in combina 
tion will guo greater relief from (he pain with less general disturbance 
than any other anodyne that mat be used, oltliough there is no objection 
to tho admunatration of somo forms of opium, should tho physician prefer 
It Tho after-effects art more mirktd, liowticr, bolli in the general 
discomfort and liability to headache, as well as constipation Tho pam 
may often bo controlled by local applications, and tarious methods hato 
been adtisod In sotiit the use of (be hot water bag or an cicctnc heater 
gives great relief while others prefer the application of cold m the form 
of an ice-bag Whether one chooses heat or cold depends upon the personal 
equation of the patient Ml things considered, I believe tho cold gives 
more relief in a greater number of eases than heat, and certainly tends 
to reduce the fever at the same time The patient who complains of 
discomfort from the ico hag when it is first put on will frequently ask 
for it if its use is persisted hi long enough for him to get accustomed to it 
Of the local applications to the gland, 5 per cent guaiacol is frequeutW 
used either with glycerin or mhhod up with an ointment Belladonna 
ointment has been found to he effectual in relieving pain, and many 
physicians use methyl salicylate painted over tho gland two or three 
times a day Other local applications need hardly bo mentioned, although 
all sorts of things have been advised In some instances the suellin<] 
of the gland per’nsts In these cases gentle mast^age may be advised, using 
cocoa butter as a lubricant, and having massage done for five or ten 
minutes twice a day The Use of lodid of potash ointment has been 
su^sted in these cases, but the intcTnal administration of lodid of potas 
Slum in 5 or 10 gr doses three times daily, and m some instances even 
larger amounts than this, will he found to he more effectual Where 
there is marked anemia together with the chronic swelling, the internal 
administration of the syrup of the lodid of iron is to be advised Mouth 
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noshes are usually useful, although sometimes difficult of application 
The cleansing of tlie teeth inaj Le unpossiblc if there is much spelling 
Equal parts of pcroxid of hydrogen and water saturated solution of hone 
acid and 1 per cent pcriuangaDate of pota«!i are usualij recomiacnded 
Dobell’s solution or beiler a <mlntioii ms} be used Lustaec Smith suggests 
a saturated solution of salol in an ounco of alcohol, to which 40 drops 
of chloroform hive been added Ihirtj or 40 drops of this solution 
in a tumbler of warm water will be found to a pleasant antiseptic wash 
In some instances there is erreasiie yiyaltsm and this lua} sometimes bo 
reheicd by full do&es of atropin In other cases there is stenosis of the 
duct, which leads to a dr} mouth, Burtou has suggested tho luscrtiou 
of a probe into the duct and the use of a oonstaut current m these cases 
Sometimes, eien when the duct is not stopped up there is a lack of secre- 
tion which leads to a most unpleauiit dryness of the mucous membranes 
of the mouth This ma) bo alleviated to a certain extent bj mouth 
washes containing small amounts of gljcenn In some instances the 
patients suffer from a lack of tiuid (he blood actually getting thicker, 
as in kaiatic cholera This uiav be relieved either rectal injections 
of normal salt solution or plain water or if that should be contra indicated 
for any reason, bv subcutaneous infusions of salt solution ^Vhcro there 
IS excessiis soeUvig of the uiula or mucous membranes of ihe ihroai it 
IS sometimes ncccssarj to scanfv these tissues with a sharp knife, all 
except the point which should be carefulh guarded b> the uec of a 
bandage lliere have been instances in which edema of ihe glolUs dercl 
oped, ^Vhcro this occurs tracheotomj promptly done is the only thing 
which 18 of any avail [Meningitis should be treotid bj general measures 
deTised for this disca’<c and lumbar puuctuio should be done to relievo 
pressure 

The question of suppuration in mumps is one of considerable impor 
tance The redness and semifluctuation which muj be present frequently 
suggest an abscess when none is present Inasmuch as suppuration m 
mumps 18 exceeding!} rare and frequent!} suspected where it does not 
exist, a verj good rule is not to incise the gland unless the diagnosis is 
quite certain Should suppuration occur, or be suspected it is a good 
plan to use a verj small bladcd knife aud make a verj small incision 
until the pus is located, when it maj be made sufficiently large Care 
should be taken not to cut the branches of the facial nerve con'iqueutly 
the cut should be made in lines radiating from the exit of the facial 
nerve, and should be kept back of the line drawn from the zygomatic 
arch to the angle of the jaw 

The treatment of orchtits and epididymitis is Very important There 
13 atrophy of tho testicle m pcrhajis two thirds of the cases regardless 
of the treatment instituted, jet it is quite probable tliat rest and the proper 
protection of the gland may have something to do with its conservation 
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'Ibc trcitmcnl consists in rest m bed and {be proper support for tbe 
intldincd 'ibicb c^n usnill> be stcurid b^ cusbioiis or cotton ^pph 

cation of cold is one of tbt iUo«t biti&fictorv means of controlling pain 
Mail) locil ipplicatioiia ban biin suggested, clucf of wbiob are bclhdonna 
oiutiucnt and gnuai-ol, is sii,.(,cstcd ibon. ilartin bis suggested the 
injection of 0 01 gin of piloc irpiii lliis ni l^ Ik, nin ited e\er> second 
da\ lie St lies tint it sliortins the course of the inllamni itioii and rclicics 
pain It 13 ucll to bear in mind that the usml tour«c of the disease is 
from SIX to nine dajs, altbmi,^b in some lustinces it nia> be prolonged 
to two weeks or occnsunnlli iicii longer If the paui is ler} severe, 
anodMicd of larious kinds niae be adinimstcnd mtcmallj Ibc use of 
gaUaiiic or fandic clcctncit> baa been siigi^isted to prcient atrophj, but 
tlu siicci 3 with wbub tins is ittcndid has nciir been \er^ satisfactonh 
dimouatritid Geor^^e 0 Smith lias siig^^^sted treatment of the orchitis 
bi means of operation, wliteb consists of i twoiiicU vertual inci«ioii along 
tbo anterior aspect nf the left side of the scrotum and then the opening 
of the tunica i iginilis Ibc lliiid is illuucd to escape after the tunica 
IS opened over the cpididvmis iii several places k rubber dram is u«cd 
nnd the scrotum tiglitlv compressed in an Mex-indcr bandage llie elraui 
111 a ca«ie tint w is opcrited eui was removed three dajs later Too lew 
cases have been reported on to spcik dchnitcl} about this form of tre it 
nicnt Injection of dipbtbcni antitoMii ami of tlectnrgol followed b) 
aspirin have bi-cn reportcel ns successful cuntivo mcisnros ni orchitis. 
The treatnunt of the nirolvcintni of other glnid«, such ns the lacriiiul 
gland, Uie tlivioid or the ihjums, is best earned out bj locnl applications 
of cold ^Nephritis and the other coiiiplicatious arc treated on general 
therapeutic principles The lueiiiiiQitis of mumps rctiiiircs uo spccnl 
treatment * 
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FOOT VND MOITII DISEiSE 
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lit\ isn» B\ C tou > Hlj MFR 


Ihis IS an acute infc<ttous di«c)«c of animals wliiclt is occasionalh 


trail united to iiiau It is due to % filtornUe ultriiiii(ri) capic Mnis di« 
colored b' lAlUtraiiJ Iroscb m IS'tS It is both directly and indirocth 
contagious for liuinaii Uings Viuoii^ tlic loner animals the disease 
prevails in epidemic form the ixlcut and ravages of some of the epidemics 
King trcuiendons It ocenrs (vee^iKwtls mde^tensiscK in the 1 nropean 
countries, but iii this counin it is rare lu Gcnii'ine in 1S92 there 
Mere 4 1«3 o'*!) domestic luiunis aJfocted the folloning jenr there were 
<j00,342 

la man foot and mouth disease iisualh occuis sporadtcallv but occa 
sionall^ it appears as an epidemic Considering that the disease is com 
luunicablc to man and that the epidemics among animals arc so extensive 
It IB astoTiishiii^, that the disease is so rare lu human heiUQS When it 
affects human 1 h iu,,s it (.cntralh attacks children and is duo to drinking 
milk from infected animals 

While the specific ciusc of the disease has not as vet been seen the 
infectious material exists iii tlit liquid contents of the vesicles in the 
secretions from the ulcers m the milk tainted bj the vesicles and ulcers 
and possibly in the urme and feces 

The hmph from the vesicles when inoculated into calves promptly 
produces the disease \everthcks8 no Iiactcria can be found in this 
hmph either hv the inicio«copi or b> cultural methods Ihe hmph cau 
be filtered through the finest porcclam hltcr iiid it still ictains its virii 
lence The vinis must ibtrefoic belou^ to the ultramicroscopic and m 
this respect is similar to that of such disc ises as small pox scarlet fc\ er 
and measles It is the most ufcLtious and virulent toxin or vims known 
among animals 


Prophylaxis — Prev c ntion 
the prophylaxis of the disease 


of this disease is of the fii«t impoitance aiul 
in man is naturally closely connected with 
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that of the disease in animals At the present time prophjlaxis among 
the domestic animals means diieflj the limitinf, and stamping, out of the 
diseise after it Ins made its appearance There is no successful uiethoJ 
of direct treatment of tho disease itself Vaccination has been tried, but 
up to the present time no 8ati8factor> vaccine has been devised 

The follow mg illustrates much that is of interest in both the subjects 
of prevention and transmission In Ifovciuhcr, 1008, an outbreah of foot 
and mouth disease was discovered among some I’ennsvlvaiiia cattle A 
prompt investigation of the epidemic hj the federal govenunent disclosed 
the fact that some of the small pot \ accine v mis, imported from a foreign 
countrv, was contaminated with the disease When this vaccine was 
employed for tho production of vaccine in calves, the calves became infected 
with the foot and mouth disease Ihis occurred with onlj one concern 
manufacturing LioIoqIC products, from tins conccni another purchased 
the contaminated vaccine and infected its own calves Tho calves of the 
second firm, which were now infected with tho foot and mouth disease, 
wero finallv sold m tho open market and they started the cpidcimc Ibo 
calves of tho first firm, after they had served their purpose for tho produc- 
tion of small po 2 vaccine, were killed the firm in accordance with its 
usual custom of dealing with its own animals 

Tho government immediately withdrew tho license of both these firms, 
all their small pox vaceiuo was at once recalled from the open market, 
and by this and other vigorous measures tho epidemic was promptlv 
chocked and eradicated. Tins one episode cost tho federal govcniment 
$300 000 

No instance of foot and mouth disease communicated to man through 
small pox vaccine has been recorded 

Thi disease m cattle is to be dealt with by means of slaughter of 
infected and exposed animals, b^ quarantine and by disinfection of stables 
and premises involved Slaughter, combined with quarantine and disin 
fection, IS the method m the United States, m Germany, where the disease 
13 endemic, this method is too costly and would destroy too large a part 
of all her animals In our countrj tho federal government pajs one-half 
and the state government the other half of the value of the animals 
destroyed In this countrj m 1914 we had our most severe and most 
extensive epidemic, which was handled by these methods 

Prophylaxis m man involves the following measures First, the patient 
should be isolated Among a dauj or pca^iant population this is not 
eas} Persons with cuts or erosions upon their hands should abstain from 
milking diseased cows Secondly, the milk from infected cows should bo 
boiled as such mi^k la capable of producing (he dist asc During epidemics 
it would probably be best to boil all milk and thus reduce the danger to 
the minimum Meat from infected animals should bo boiled, butter, 
cream and cheese from such sources should not be used at all 
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Treatment — The gcnornl treatment w Jietetic and sjTnptomntic and 
requires no description Attempts at a proph\ lactic scrum are not aet 
successful, although LoSlcr and troscli hase done much \aluab!c work in 
this direction 

The chief trcafiuciit la directed to (he care of the inflainmator^ con 
dition about the lips and mouth efforts should bo made to giie relief from 
the pain aud to prcacnt 6(.condAr> infection of the ulcers This is accom 
pUshed h> touching each ulcer with nitrate of siUtr Baginskj advises 
the use of a per cent solulion of pcinungauato of potish k 2 per 
cent solution of chlorate of pota h ina> he emploved as a girglc 

Fatalities aro rare and when they do occur they are found moat 
frequently among children 
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INFECTIOUS DISEASES OF UNCERTAIN 
OR UNKNOWN ETIOLOGY 




CHAPIERVIII 
MELVSLtS 
Iri^Ncis G Blak£ 

Mthoiigli measles itself ts a eomparatncl^ mild, self limited disease, 
its prcTcntiou and treatment arc uc\crtbcl<»>s of the greatest importaoco 
liccausc of the scicre and not mfrc<iucntK fatal complications to arhicli 
It Icadts factors arc concernt^ lu the incidence of complication* 

Igc and prcTious state of health both plav a sigiuiicant role Of equal 
or eren greater importance arc the ciiaironmcutal conditions under ovhich 
patients with measles arc treated, e*peciall> with respect to opportunities 
for exposure to sources of socondar} infection 

The relation of age and prcrious state of health to mortality in measles 
18 gcnerallj recognized Other things being equal, measles is much moro 
dangerous in infancy and cari> childhood than later in life Prom the 
sixth month until the end of the second }car the mortality is about 20 per 
cent dunng the third jear about lo per cent, while after this time it 
rapidly diminishes until it becomes aery low in adult life under ordi 
nary circiimstaiiccs That measles may constitute a grave menace to life 
even among adults is thoroUpbly cstabh bed ^Vhen outbreaks occur in 
army recruit camp*, iii prisons and other institutions the death rate may 
becomo very high In this conncctiou it is unportant to emphasize that 
It 15 not ago but the group treatment of large numbers of indmduals 
with measles which is the determmiug factor in the high mortalit> Tin 
der these conditions serious complications due to socondarv infection be- 
come frequent and often assume epidemic proportions 

The influence of preexisting disease such as congenital svphihs tuber 
culosis, rickets and other malnutritioual states lu increasing the case 
fatality rate of measles la well known and requires no comment 

The relation of the conditions under which patients are treated to 
the incidence of complications and consequently to mortality since the 
one determines the other, is Itievtisc ueJl estaMished but not so generally 
appreciated Failure to protect the individual with measles against sec 
ondarv infection from exogenous sources inevitably results m an increased 
incidence of complications. This is most strikingly exemplitied when 
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patients are treated under crowded conditions wLcllier in hospital wards 
or in the homes of the poor L\eii under the host conditions the danger 
IS present unless precautions aro taken to preient tho transfer of patho- 
genic organisms to tho«c sick witJi measles. 

From the foregoing general consider itions it follows that the most im 
portaiit principle in the propb>la'tis of measles is the postponement of the 
occurrence of measles as long as possiblo or at least until tho dangerous 
ago period is pa«t that the ino^t important principle in the treatment of 
measles is the preieutiou of tho<5e conditions which lead to the deielopmciit 
of complications 

Prophylaxis — llecau«c of the widc«preid belief among the laity that 
measles is a disease of httlo importance whicli is incMtabU contracted 
sooner or later and the sooner the belter, the position is soiiiLtimcs adopted 
that It la not worth while to prevent it The extreme contagiousness of 
measles, the unnoraal susceptibility to if, and the continued failure to 
control effectnih its spread from mdnidml to nidividinl arc too often 
advanced as arguments in support of tins point of mow That this at 
titude IS not justihable «UouM need little argument It is tho duty of 
the phvsicnn to n c o\er> meaua at his command to prevent di«ca ’0 
not onh as a measure of public Lcalth but in the individual as well 
Inch though it is uudcniahK true that the measures which wo powcss 
for tho prevention of mcasUs arc far from satisfactory and often luef 
fective this fact is no justification for permitting iiiiuccc«sary exposure to 
measles or failing to utilize every measure that is available m an effort to 
prevent or at h ast to postjione tlio occurrtneo of the di case until the 
penod when complications ire Ic^s frequent 

iilanv factors contribute to make tho prevention of meT^lcs a 
difficult problem I ack of prcciMi knowIcdg,c of the cause of the disca'^e, 
its extreme contagiousness lu Ihc prodromal period, often before tho dug 
uosis can be made with certainty, and the almost universal susceptibilitj 
to it arc tbe most important In spite of these serious handicaps, clinical 
observation and experimental investigation have at least provided a ra 
tional basis for the measures employed at tho present time and, while fhcsO 
leave a great deal to be desired, ucvcrthclcas much can bo accomplished 
in checking the spread of tho disease hy tho application of the heat methods 
available in oiir present state of knowledge Theae methods arc (1) 
mediate isolation of actual and suspected cases, (3) quarantine of cx 
posed siisceptiblcs , (3) prophylactic inoculation of cxpo«ed susceptihles 
with convale«cont measles scrum 

Isolation and Quarantine — The successful application of isolation 
and quarantine measures to the prevention of any transmissible infectious 
disease demands a precise knowledj,e of the sources of infection and tho 
means of transmission of the infectious agent This 1 nowicdge becomes of 
practical value when there can be developed from it methods for controlling 
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and elimiiiatiug the sources of lufcctioa and for prercuting the transfer of 
iiifettion from person to person 

In tlie case of measles tlu sources of infection have been established 
■with reasonable certaiiiti bj means of clinical obseri atiou supported by 
csperimcutal in\ estimation on the tran'amssioii of measles to monlcja 
Bnctlj, the oiil\ biiowu som-eo of infection 13 a patient uith measles 
Tins fact grcatlj simplifies the problem of proplivlaxis suite other sources 
of infection such as food water, milk, foimtes, chronic earners of the 
\iru«, insect lectors, cte may bo iluninatul from eonsideration On the 
other hand the fact that measles is highly contagious during the earl> 
stages of the disease miderj, tho problem most difticult suicc the source 
of infection frequeiith goes uurecuginzul until after the transmission of 
the disease has already occurred 

Vs a guide to rational isolation and quarantino measures tho follow 
mg data are applicable 

Veaslts A of 2 raiWMiissibfc Duriiiy the I enod of Incubation — VVbilc 
the foregoing statement hns not been cenclusiicli proied b\ etpenmont 
It 18 , nticrthclc 8, gcucnlly accepted ns true on tho ba«i8 of clinical 
ob cnatioD At lca«t there is no cvidinco m support of tho ticw that 
luia les follows exposure of susceptibUs to those in tho incubation period 
of the dt case Practicnllv a diiHcuIty raa> present itself m rare in 
stances, namely, to determine wheu the period of incubation ends and 
the period of iiiTasiou begins In licalthi aud normal children thi period 
of incubation of measles is not accompanied auv disturbance of health 
Under the e conditions a mistake as to (he timo of onset of the disease 
will rarely bo possible Three exceptions nm U, made In the presence 
of preexisting disoaio, especially if the disease is accompanied bi infiam 
ination of tho upper rc«piraton tract, the delenniiiatiou of the beginning 
of measles may be lory diihcult or almo*!! impos'^ible Tho second and 
more frequent exception is the failure to suspect tbe presence of measles 
particularly m the absence of known exposure or at a time when mi asles 
IS not prevalent in the community Thirdly, in mild cases the symptoms 
of the period of iniasion nn> be so slight as to escape notice and tho 
presence of measles is not susjHxted until the exantbun appears 

MeoiUi, Contagious During the 1 roJromal Period (/ enod of Jniaswn 
Catarrhal Stage) — The present new which has been established posi 
lively by clinical obserratiou and animal cxpcnnieiit is that the di ease 
IS highly contagious during the prodromal period before the appearance of 
the skin eruption While there may be some difference of opinion as to 
whether the period of greatest ointagion is during the prodromal penod 
or at tho height of the eruption, the fact remains that the penod of in 
vasion in one sense at least, is the, most contagious since the greatest 
number of cases follow expo<!nre to measles in this stage of tho disease 
Unless this is understood and accepted it 13 almost futile to attempt to 
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patients arc treated under crowded conditions whether m hospital wards 
or in the homes of the poor L\i.n under the best conditions tho dinger 
IS present unle^3 precautions are taken to pro\cnt tho transfer of patho- 
genic orgimsms to tho^o sick witli measles 

I rom tho foregonio general considerations it follows that the most im 
portaiit principle in tho propliiHxis of measles is tho postponement of the 
occurrence of measles is lonj, as jwssiblc or at least until the dangerous 
ago period is past, that the most important principle in the treatment of 
measles is the prevention of those conditions winch lead to the development 
of complications 

Prophylaxis — Ilecausc of tho widespread belief among tho laitj that 
measles la a disease of liUlc importance wbitlv is mcvitablj contracted 
sooner or later and the sooner the Letter, the position js sometimes adopted 
that It is not worth while to prevent it The extreme tontagiousncss of 
measles, the universal susceptibility to it, and the continued failure to 
coutrol cfFccliveh its spread from individual to individual arc too often 
advanced as argummts in support of this point of view lhat this Qt 
titudo 13 not justihable should need little argument It is tho duty of 
the phvsician to use cvtr> meins at liis command to prevent di«ca«o 
not only as a measure of public IiLalth but in tho individual as well 
Lven though it is uudctuablv true that the measures which wo possess 
for tlio prevention of me isles arc far from satisfactory and often incf 
fcctive, this fact is uo justification for pcmiitting unnecessary exposure to 
measles or failing to utilize cverv measure that is avaiiublo m nn effort to 
prevent or at least to postpone tho occurrcnco of the disease until the Oet 
period when complications are less frequent 

Many factors contribute to make tbo prevention of measles a most 
difficult problem Lack of precis kiiowlcdgo of tho cause of tbo disease, 
its extreme contagiousness lu the prodromal period, often before the diag 
nosis can be made viith certainty, and the almost universal susceptibility 
to it are the most important In spite of these serious handicaps, clinicil 
observation and experimental investigation have at least provided a ra 
tional basis for the measures employed at tho present time and, while thc^o 
leave a great deal to be desired, nevertheless much can ho accomplished 
in checking the spread of tho disease by tho application of the be«t methods 
available m our present state of knowledge These methods are (1) 
mediate isolation of actual and suspected eases, (2) quarantine of ex 
posed susceptibles (3) prophylactic inoculation of exposed su«ceptibles 
with convalescent measles scrum 

Isolation and Quarantine — The successful application of isolation 
and quarantine measures to the prevention of any transmissible infectious 
disease demands a precise knowledge of the sources of infection and tbo 
means of transmission of the infectious agent This 1 iiowledgc becomes of 
practical \ aluo when there can be developed from it methods for controlling 
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and eliminating the sources of infection and for pre^entlug the transfer of 
infection from ptr'ioii to person 

In the case of measles the Bonrees of iiifcction have been established 
with reasoiiahle certaiiit\ means of clinical ol>senatioii supported by 
capcnmcutal investigation on tho transmission of measles to mouhe^s 
Briefla, the oiilj known souixo of infection is a patient with imasles 
This fact greatlj simplihes the probluii of piophjlaxis since other sources 
of infectiou such as food, water, luilk, fomitcs, chronic earners of tho 
aims, insect lectors, etc , in«a bo eliminated from consideration On the 
other hand tho fact that measles is hi^iU contagious during tho tarh 
stages of tho disease rindcrs tlio problem most Jiflicult, since tbc source 
of infection frc'incutl} ^ks nitre cognized until after the transmission of 
the disease has alrcadj occurred 

^ a guide to rational isolation and quarautmo measures tho follow 
mg data are applicable 

V<(u!« Aot 2 roiwmiwiWe During Ihe Dertod of Incitbalton — ^While 
the foregoing statement ins not been coiiclu<i\ch proiod b\ experiment 
it 14, novcitlielcsa gcucrallv accepted as true on tho basis of clinical 
obeiaatiuii Vt least there is no (mOcuco in support of the mow that 
meadcs follows exposure of susceptibks to those lu tbo incubation period 
of the disease IraclicaU^ a difficulty ma> present itself iii rare in 
stances, namely, to determine when tlic pciiod of incubation ends and 
the period of invasion logins In hcaltln and normal children the period 
of incubation of measles is not nccoinpamcd b% au> disturbance of health 
Under these conditions a mi take as to the tune of onset of the disease 
will rarely bo possible Three exceptions maa be made In tho presence 
of preexisting disease espttialls if tho disease is accompanied by luflam 
Illation of tho upper respiratory tract tiu, dctormiiiatioii of the beginning 
of measles may be aery difficult or almost impossible Tho socoud and 
more frequent exception is the failure to suspect the presence of measles 
particularly in the ab ciico of known exposure or at a time when measles 
IS not prevalent in the community Thirdly m mild cases tho samptoms 
of the period of imasion may be so slight as to escape notice and the 
presence of measles is not suspected until the exanthem appears 

Measles Contagious Dunng (he Prodromal Period {Period of Iniasion 
Cafarrlial Stage ) — The present Men which has been established posi 
tmly by clinical obsenation and animal experiment is that the disease 
13 highlv contagious during the prodromal period before the appearance of 
the skin eruption Wiile there may be some difference of opinion as to 
whether the penod of greatest contagion la during the prodromal period 
or at tho height of the eniption, the fact remains that the period of m 
vasion m one sense at least, is the most contagious since the greatest 
^mber of cases follow exposure to measles in this stage of the disease 
Unless this is understood and accepted, it is almost futile to attempt to 
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prc\cnt iho spread of tlic disease lortunntch, a group of cliaractenstic 
sMuptoms exist during this period ninth in iko carl\ recognition of iiica les 
possible Koplik’s spots, tlit rtNpiratorj and ocular sjniptoras, and feier 
with abscnco of leuhocjtosis, often ii Itnhopcnia, art tht important signs. 
In the majority of instances thcM) chanctcnstic features arc suiEcitntl; 
pronounced to arrant a diagnosis, ccrtanilv snthcicntlj positiio to \rar 
rant immediate isolation until there is no doubt as to ubether the dis* 
ease is measles or not In cvceptional lust mccs the diagnosis cannot be 
made and iio suspicion that the di<^asc is measles arises during the period 
of maasion, either htcaiiso the period of imnsiou is very short, or the 
symptoms art \cr\ slight and not charactcnstic. 

l/casfcs Conlagioua During the Stage of Eniplion. — It has gcncrallj 
been accepted on (he basis of clinical ohwr>ntion that measles is coa 
tagious during the carU daaa of the cxaiiilum This opinion is supported 
b> the oxpenracutal obscnations of Anderson and Goldbcrger, Blalo and 
Trash, etc Thc«o authors have shouu h\ annual inoculation experiments 
that the \ irus of measles is present in the. secretion of the upiior respiratory 
tract up to fortj-cight hours after the apparmco of the c\nathcm How 
much longer the period of contagion may last is not known witli absolute 
certainty Seigert claims that after the third or fourth da\ of the eruption 
no contagion exists This would appear to bo supported by the obsena 
tions of Andorioii and Goldbcrger aud Blake and Trask who found that 
the nasal and buccal secretions collected later than serentj two hours after 
the beginnuig of the eruption fail to can<io measles m monkeys. While 
these results cannot be held to bo conclusue for man, siuco the siis 
ccptibihty of tho monkey is probably not bo grcit as that of man, they 
aro at least aery suggestue Seven days after tho appearance of the 
exauthem, proTidiug the eruption has iadeil and tho individua] is othe^ 
wise well, IS with little doubt i safe limit. 

1/ cables Not Contagious During (he Period of Desquamation and Con 
lalescence — This statement is generally accepted at prcseut although there 
IS no conclusue proof apart from chiucal obstrvation Tiio experiments 
of Anderson and Goldherger, though too limited iii gcopo to bo considered 
conclusue evidence ncvcrthele s conhrro this yiew 

Mode of Transmtision Directhj from, Person io Person — Since it has 
been seen m the prccctluig paragraphs that tho only known source of 
faction in measles is measles from the bcoinumg of tho period of invasion 
until the fading of tho exauthero, it follows that tho mode of transmission 
IS from man to man either directly or indirectly Nearly all authors arc 
agreed that direct transmis'^ion la tho rule aud that transmission by 
fomitcs OP by a third per<^n is very unusual if it occurs at all Close 
proximity is undoubtedly required but actuol contact is not necessary 
Sineo it has been demonstrated that tho varus is abundantly present m 
the secretion of the respiratory tract it seems reasonable to assume (hat 
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the infection la ordiuanlj comejcd the dropicta di'iseminatcd from 
the no 0 and mouth dunn^ coughing and sneezing Whether the virus is 
conveved bj other means is not Lnonn Ilolt believes that transmission 
by a third person but rarely happens and then only when the contact 
between the sick and well is very close and when the interval between is 
very diort If tho contention of Seigcrt is correct, that the virus of 
mea«les does not retain viability for longer than two hours outside of 
the bodv the rarity of indirect and tho frequency of direct contagion will 
be satisfactonly csplaiiud Final knowledge on thc«c points must await 
the discovery of a method for isolating aud identifying tho cause of 
measles. 

On tho hasis of the foregoing ohscrvationa it is comparatively easv to 
state tho isolation and quarantine measures that should be used m the 
prophylaxis of measles Bnclly they arc immtdiato isolation of every 
case of measles as soon as the disease develops and maintenance of isola 
tion until the exanthem has faded ten to fourteen davs after onset do 
pending upon the duration of the active sta^o of tho disease immediate 
isolation of all susptcied casc« until the diagnosis is established quaran 
tino of susceptiblca known to have been exposed until tho incubation period 
18 safely past The practical application of these measure*, however, is 
often very difBcult for reasons that hove already been referred to Prob- 
ably the most difficult to contcud with is (bo frequent failure to consult 
a phyMcian until the exauthem appears 

Tho immediate and rigid isolation of every cave of measles as soon 
as the diagnosis is made and the maiDtcoanco of isolation until danger ot 
transmitting contagion is past present no great difficulties m practice 
among families with adequate housing facihtic* If the patient is to bo 
treated at home a room should be selected from which other members 
of the family may easily bo excluded preferablv on the top floor No 
one but the actual attendants should be allowed to enter It is especially 
important that isolation bo established at onco as onlv a few moments 
exposure ma> result in transmission of the disease It is thoroughly 
understood that those in attendance upon measles should not take the 
chance of carrving the disease to others although this is a very rare oc 
currence In order to avoid this possibilitv it is necessary that at 
teudants thoroughly scrub their hands with soap and water after coming 
in contact with a patient with measles and that they refrain from coming 
into intimate contact with children susceptible to the disease immedi 
ately after having seen a ca^o of measles It is furthermore desirable 
that a gown be worn by the attendant to avoid contamination of his 
clothes 

^8 to disinfection of the room, clothing and other articles at the termi 
nation of the isolation period, no elaborate measures of sterilization are 
necessary, since the virus of measles remams viable only a comparatively 
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short time after it leases the human bodj The i\mdow 8 should be opened 
and e\erj thing that has come m contact with tlio patient should be uncov 
ered and exposed, preferably m sunlight for six to twchc hours Dis 
lufectants are not required in so fir as the aims of measles is concerned, 
although their use may he highly desirable for the destruction of other 
organisms when complications have occurred 

When facilities for cfTcctnc isolation arc not aiailable in the home, a 
patient with measles should be scut immediately to a hospital for in 
fectious disease*’, proiided a satisfacton one is available Provision for 
the establishment of efftetne prophylactic measures in childrens hos 
pitals IS a matter of the greatest iinporlaiiec, since hospital epidemics mav 
be attended by a relatively hi^^h mortalitv Tbis fact is not as vvideh ap- 
preciated as it should be In order to topo successfully with measles, 
hospital wards should he provided with the cubicle system, tho personnel 
should be sufficiently adequate and properly trained m the conception of 
medical asepsis in going from patient to patient and there should be suf 
ficicnt observation rooms 

Immediate isolation of all suspected cases until the diagnosis is estab- 
lished 18 an impcrativ c measure if tho spread of measles is to bo checked 
It IS, however, a much more difficult problem than tlio isolation of cases 
in which the diagnosis of measles is established Opposition on the pirt 
of parents to what they consider an unnecessary disniption of tho house- 
hold, tho impracticabilitv of immediately sending to a ho pital children 
m families where isolation facilities do not exist m the home from on 
economic point of view if no other, and the tendency of tho physician to 
temporize and his dismclmalion to institute rigid isolation measures until 
he is sure of the diagnosis, all contrihuto to the difficulties of the situa 
tion A more resolute attitude ou the part of the profession should lead 
to more effective limitation of the spread of measles than now exists, not 
to mention the probable prevention of tho transmission of other infections 
which may result The methods of isolation that should bo cmploved in 
su'^pected caries do not differ from those described above 

Quarantine of susceptibics known to hjve been exposed until the in 
cubation period is safely past presents even greater difficulties than tho 
isolation of suspected cases The number of ca'^es of measles in which 
knowledge of exposure has existed prior to the onset of the disease is 
difficult to determine Certainly m a considerable number measles occurs 
without knowledge of the time or place of exposure On the other hand, 
m family, school and institutional outbreaks, the fact of exposure is 
usually known Under these conditions tho measures to bo employed 
necessarily vary with the circumstances 

^Vhen measles occurs in a family the safest procedure is to quarantine 
all suscepfthle members of the family for fourteen days after the last po*; 
sible day of exposure ifemhers of the familv who have had measles need 
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not be quarantine! nor is it neccssarj to cselude from the liou«e others 
who haie had measles since a second attack, is extremely uncommon Tho 
cffectiio institution of this measnte is of course difficult, particularly 
amon^ the uneducated and poorer classes and often the best that may 
be hoped for is the csclusiou of expo'icd susceptibles from school 

Special problems prc'seut thcmschcs when measles breaks out in schools 
or similar iiistitutious Closure of schools ewept under exceptional cir- 
cumstance , IS not a T-cry saUa{actoT^ method bccanso of the enormous 
waste of school time luiohed particnlarly with re pcct to children who 
havo already had measles and are for practical purposes immune If 
an accurate record of all pupils is kept ou hlo so that the susceptibles 
and immuncs arc known fairh sali‘ifaclor> results may be obtained by the 
exclusion of all children who haic not had measles until the fourteenth 
dai after the occurrence of the first case The parents of the children 
excluded hould bo notified of tho exposure and the children should be 
isolated at home during the period of exclusion fiora school The impor 
tant point is prompt action when tho first caso occurs That exclusion of 
susccptibks as outlined alorc is a safer and more effective procedure 
than daily in pcction for tho first signs of measles, there can bo littlo 
doubt Even in the most skilled hands there arc too great chances of 
enor for tho latter method to bo successful That it is very difficult tn 
convince parents that it is ucce ar> to carrv out quarantine measures m 
tho case of meadcs is fullr recognized, but this should bo no deterrent 
to eveiy effort to make the measures as effcctire as possible 

Specific Prophylaxis — Tlio difficulties iiivolrcd in the prerention of 
measles b> i olation and qiiaraDliuc measures have led to numerous ef 
forts (0 dcrclop a practical method of immuDixation against the disease 
This mij thforeticallv bo accomplished hv (1) passive immunization 
with an aiitimeaslcs immune scrum (2) active immunization by mocula 
tion of the virus of measles (3) combiued active and passive immuniza 
tion with virus and immune scnim 

The first of these method'i that is passive immunization of exposed 
susceptibles with immune scrum obtained from oonvale«cent cases of 
measles, has been extcnvivclv tried m recent rears since Richardson and 
Connor first demonstrated tbit mcadcs could bo prevented by this pro 
cedure Dcgkwitz Iviitter JIcNeal and others have reported successful 
prevention m large senes of susceptible children who had been exposed 
Degkwitz found that the optimal time to bleed the convalescent donor is 
between the seventh and fifteenth day after the disappearance of the fever 
Complete protection was afforded the recipient by the injection of 3 5 ac 
of serum before the end of the fourth dav after exposure, hut, if the in 
jection was delayed until the sixth day after exposure double the dove 
was required If less than 3 cc was given not later than the fourth 
day, the incubation period was prolonged and the disease was very mild 
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short time after it lca\ca the human Loci} The windows should be opened 
and c\cr} thing that has come in contact uith tho patient should he uncoi 
ered and e^eposed, prefcrahl} m sunlight for six to tuclic hours Dis- 
infectants are not required in so far as the virus of measles is concerned, 
although their use inav bo high!} desirable for the destruction of other 
organisms ulicn complications have occurred 

When facilities for effective isolation are not available in the homo, a 
patient viith measles should he sent imincdiatcl} to a lio«pital for m 
fectious discaseo, provided a satisfactor} ono is available Provision fir 
the establishment of effective prophylactic measures in children’s hus 
pitals IS a matter of the greatest import nice, since ho pit il epidemics luaj 
bo attended h> a relatively high mortality Ihis fact is not as widely ap 
predated as it should be In order to cope successfully with incadt^, 
hospital wards should ho provided with the cubicle system, the personnel 
should be suftieiently adequate and properlv trained m the conception of 
medical asepsis in going from patient to patient and there should he suf 
ficicnt observation rooms 

Immediate isolation of all suspected eases until the diagnosis is estate 
lishcd 13 an imperative measure if the spread of measles is to be checked 
It IS, however, u much more ditficuU problem than the isolation of ca cs 
m which the diagnosis of measles is established Opposition on the part 
of parents to what thc> coiiMdcr an unnecessary disruption of the hou«e- 
hold, the impraeticahilitv of immediately sending to a hospital children 
in families where isolation facilities do not exist in tlio homo from an 
economic point of view if iio other, and the tendency of tho physician to 
temporize and his dismcluiation to institute rigid isolation measures until 
he is sure of tho diagnosis, all coutnbute to the difficulties of the situa 
tion A more resolute attitude on tlio part of the profession should lead 
to more effective limitation of the spread of measles than now cM‘'t‘«, not 
to mention tho probable prevention of the transmission of other infections 
which may result The methods of isolation that should he employed m 
su<!pected eases do not differ from those described above 

Quarantine of susccptiblcs known to hjve been cvpo'Jcd until the m 
cubation period is safely past presents even greater difficulties than tho 
isolation of suspected eases The number of eases of measles in which 
knowledge of exposure has existed prior to the onset of tho disease is 
difficult to determine Certainly m a considerable number measles occurs 
without knowledge of the tune or place of exposure On the other hand, 
in family, school and institutional outbreal^, the fact of exposure is 
usually known Under these conditions tho measures to he employed 
necessarily vary with the circumstances 

'When measles occurs in a family the safest procedure is to quarantine 
all susceptible members of tho family for fourteen days after the last pos 
siblo day of exposure llembers of tho familv who hav o Lad measles need 
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Eot be quarantined nor is it nccc&^ry to exclude from the house others 
who have had measles since a second attack is extremely uncommon The 
effective in titution of this mca'^uro is of course difficult, particularly 
among the uneducated and poorer cla« c^ and often the best that may 
bo hoped for 13 the exclusion of exposed susccptibles from school 

'special problems present them«che3 wheu measles breaks out in schools 
Or similar mstitutious Closuro of school* except under exceptional cir- 
cumstance is not a icrj salisfacton method because of the enormous 
waMe of school tune iinohed, particiilarh with re pcct to children who 
La\o already had measles and arc for practical purposes immune If 
an accurate record of all pupils is kept on file so that the susccptibles 
and immuncs arc known, fair!} sati»faetorj results raaj be obtained bj the 
cxelu ion of all children who hive Dot hod measles until the fourteenth 
dav after the occurrence of tlio fir^t caw; The parents of the children 
excluded Jiould be notified of the exposure and tlio children should he 
ivilatod at home during the period of exclusion from school The iiiipor 
taut point is prompt action when the first ca*c occur* That exclusion of 
su'ccptiblca as outlined alwio ts a safer and more effective procedure 
than daily m pectioii for the first aigiis of measles, there can bo little 
doubt. Even in the mo<t skilled hands there are too great chances of 
error for the latter mcthcid to be successful Ihal it is verj difficult to 
convince parents that it is uece arj to carrj out ijuaraiitini. measures in 
the case of measles is fullv recognized, but this should be no deterrent 
to evcTj effort to make the measures as effective as possible 

Specific Prophylaxis difficulties involved 111 the prevention of 
measles bv isolation and qii'irautiuc measures have led to numerous of 
forts to develop a practical method of immunization against the diacuse 
Tins mav theortticall^ be accomphditd bv (1) passive iininunudtniii 
with an antimcaslcs immune scrum, (2) active immunization b\ mocula 
tionof the virus of measles, (i) combined active and passive iiumiiniza 
tion with Virus and immune scrum 

The first of thc«o methods that is passive immunization of exposed 
susceptiWcs with immune strum obtained from convalcBCcnt casts of 
raea les has been cxtcnsnclv tried in recent jears since llichardsoii and 
onnor firet demonstrated thst measles could bo prevented by this pro 
ce ure BegLwitz Kutter Mc^Neal and others have rtported successful 
prevention m large senes of susceptible children who hud been exposed 
eg Witz found that the optimal time to bleed the convalescent donor is 
t'vcen the seventh and fiftceiitli day after the disappearance of tho fever 
omp cte protection was afforded the reapient by tbo injection of 3 5 c.c 
0 ^Tvm before the end of the fourth dav after exposure, but if the in 
]ec icn was delayed until the sixth day after exposure, double the do«B 
Was required. If less than See was given not later than the fourth 
t e incubation period was prolonged and the disease was very mild. 
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By tho seventli day after exposure, largo amounts of scrum failed to 
protect or to It'i'ica the seventy of the attack 

This method of inummization and prc^cntIon should bo of great prac 
tical \aluo in family and institutional outbreaks, and, as liIcKcal has 
pointed out, recommends itself most highly for tho preicntiou of measles 
during, the period of dinger, between tho ages of fi\o months and six 
years, especially m tuberculous children and m those physically below 
normal 

Tho serum should ho collected with tho usual aseptic precautions, 
should be kept stored in the icebox until used, aud should bo injected 
intramuscularly m a single doso of 4cc. to See, as soon after exposure 
as possible The iranmnitv conferred is probably a temporary, passive 
immunity m most ci'jcs, though Degkwitz and ICutter suggest that under 
certain conditions a more or Icas pcnnanciit actnc immunity may develop 

That the method is not universally applicable because tbe <»ourco of the 
immune senim is limited and hecaiiso tho fact of exposure is frequcntlj 
not known is obvious. Ko practical method of active immumzatioD, how 
over, has been developed at the present time 


TREATMENT 

Since there is no specific remedy which will cither cure or shorten tho 
course of measles, treatment is diicctcd tovrard the relief of symptoms, the 
prevention of complications, aud the treatment of complications when they 
occur 

General — The general care of the patient is a matter of considerable 
importance Tho patient should he put in bed from tho very onset of the 
disease, even though the prodromal symptoms may bo comparatively mild 
Much harm may be done by allowing patients to be up dunug tins period 
Furthermore, patients should not be allowed to get out of bed until 
convalescence is established Insistence upon these two measures will 
frequently do much toward Icssemug tho seventy of the symptoms and 
preventing the development of complications 

The room m which the patient is placed should ho large and well 
ventilated ^\Tllle it is important that the patient should bo protected 
from direct drafts, it is cquallv if not more important that an adequate 
supply of frpsli air be provided for Tho temperature of the room 
should be between 65° and 70° F when possible, tho air should be 
moist Extremes of temperature and dry air aro prone to increase the 
seventy of the respiratory tract symptoms Because of the photophobia 
the bed of the patient should he so placed that the light does not stnko 
directly on the patient’s eyes. The former custom of excluding all light 
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and frusL air from tlio room m nhich a patient mth measles is treated 
18 not desirable 

The toilet of the patient is important, c«pcciallj with respect to the 
e)C3 and the mouth The ejes should bo cleansed or irrigated night and 
mommg with bone acid solution Tlie moutb should be frcqucntlj w ashed 
with a weak solution of bicarbonate of soda or bone acid In infants and 
}OUDg children sprats maj bo cmplojcd, gaigics being used m older sub- 
jects It la important to recognize that the e procedures arc for the 
purpose of cleausiiiQ and that all imtant antiseptics such as lodiii and 
silver nitrate should bo avoided Tbo skin should bo kept clean bv a 
daily sponge bath, caro being taken that the patient is not uudulj cx 
po^ed The temperature of the water may be hot, warm or cool, as the 
patient desire^ Cold baths should be avoided 

The diet should not be oxce«sive because of the tendency to diarrhea 
and ententis which c\i ts in measles On the other hand, it is important 
GspecialU ID children, that adequate uounsbment be given Milk eggs 
toast, broths, nee, jellies and ito cream arc suitable Dunlin the febrile 
period water should bo given at frequent intervals With the onset of 
coavalc ccuce tho diet may bo gradually changed to a normal diet bv a 
week after tbe tcnipcraturo has fallen to normal 

In mild cases patients may begin to sit up after three to four davs of 
normal temperature In mure severe cases it is desirable to be a little 
more cautious, since uuespeeted complications may develop if undue haste 
in getting out of bed is permitted In tbe abscnco of complications the 
patient may ordiiianlv bo considered well from seven to ten days after 
the temperature has fallen to normal 

Symptomatic — ilcasks is ficquently aceompauicd by a vane y of 
symptoms which require treatment for their relief Tho most frequent 
and important are those attributable to the infiammatory congestion of 
tho re<ipiratory mucous membrane Treatment of these is important not 
only because it adds to the comfort of the patient but also because it 
diminisbes the liability to such complications as sinusitis, otitis media, 
and bronchopneumonia The treatment should aim to reduce conges 
tion and allay irritation For rhinitis and pharvngitis the mucous mem 
branea should be «prayed with a mild alkaline solution for cleansing pur 
poses To this may be added wintci^rcen or peppermint flavor if de- 
sired This may bo followed by a mineral oil spray containing a little 
meutho] thymol, or cucalyptol If congestion is extreme, marked relief 
mav often le obtained by tho application of adrenalin (1 1 000) For 
the inflammatory laryngotracheitia steam inhalations with eucalvptol 
menthol, creosote or other similar preparations are valuable for soothing 
tbe irritation At night when it may be necessary to discontinue steam 
inhalations vaselin containing any of the above ingredients may be rubbed 
on the chest and throat If cou^ is very irritating and persistent, es 
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pecially at niglit, it is often necessary to gno codcin The >aluo of 
expectorants is somcMliat ilonbtful, but if secretion is slight and cou{,b 
non productne ipecac or aniinonnun chlond mnj he tried 

Nenous s^niptoras, which are prcsiiunbl} imniftstations of a scicre 
infection, need attention when they occur Irritability, insomnia, and 
comnilsious may deielop during the course of measles Ilypcrpyresii 
frequently accompniics them bor excitement and dtlinum frequent 
cool sponges and the application of an uo-hag to the head are ii'cfuL 
The reaction of the patient must ho carefully watched and too great 
depression avoided For insomnia, hot drinks, cool sponges, and treat 
ment of the congji frequently suHicc If tlicec are not ciTectno a hypnotio 
may ho necessary For children sodium hromid (0 3 gra ), ciery two 
hours or paraldchyd ina> ht used lor coiniilsions similar treatment is 
indicated Chloral h\dnte either by iiioiiih or by rectum and aery rarclv 
morphia may ho required Ihc tcmperatiiro should not ho treated unless 
it goes aboao 100'^ F In such eases cool opon^cs should lo used 

Diarrhea is sometimes a (roub]c«omc symptom and should bo treated 
as It may lead to complicating enterocolitis if nitjlcctcd Warm oppliea 
tions to the abdomen and ristnetioii of diet to boiled miik or milk with 
limewatcr, cocoa, neo, toast, or similar non irntatnio foods with little 
residue are indicated \ prcliiniiiiry do c of ia»tor oil may be desirable 
if tho bowel 15 overloaded, but it should not bo giacn unless neccs ary 
If diarrhea persists, irrigation of the lafoC mtestmo with hot water, 
astringents, and m vtrv severe eases small do^cs of opium or an opium 
and starch enema may be used 

Complications — ilie most serious asiXKit of measles is that it pre- 
disposes tho individual affected to secondary infection with a vanctv of 
pathogenic bacteria The most frequent complication is hronchopncumonia 
which is rc'ipon'^iblc for about 90 per cent of tho dciths in measles Otitis 
media, mastoiditis, sinusitis, larviigitis, cervical adenitis and ileocolitis 
are not infrequent Latent tuberculosis may bo arou‘*cd to activity 
Blepharitis, keratitis, corneal ulceration or jianoplithalmitis may accoiu 
pany tho disease Jleiimgitis, noma, osteomyelitis and arthritis arc com 
plications which occasionally occur The incidence of these coinphca 
tious IS greater among children under four years of age than among oldtr 
children and adults It is greatest among patients treated under un 
hygienic or crowded condil oiis, fspecially in institutions, irrcpcetno 
of ago In view of thc<ie vvei'-establislicd facts it follows that the nio'it 
important thing to be accompli^td m the treatment of measles is the pre 
vention of complications m so far as this is possible Fortunately wo 
possess methods which, if ngidly adh red to are fauly efficient 

Prophylaxis — In order to apply preventive measures intelligently 
it IS necessary to know the causes of complications and the manner m 
which they arise Extensive bacteriolo^gieal investigations of tho com 
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moncr complications of mca'iles liate shown that the organisms most fre- 
queutlj associated with these compbcations arc Streptococcus hemoljticus, 
pneumococcus and Bacillus infliieiiZ4e. Of these streptococcus is prob- 
ahh the most frequent and most important. Thcoreticallj secondarj in 
fection of the lungs cars, paromsal smnsca and so forth might arise m 
persons lunocciitlj harboring streptococci or other baitena m the mouth 
when resistance is lowered b\ the occurrence of measles In this case 
infection would ho autogenous and little could be accomplisbcd in tbo 
way of preientiou other than the gciicnl measures outlined above for the 
treatment of measles On the other hand, complications might be due m 
large part to invasion of or^janisms fiom outside the bod^, tint n to con 
tact infection fahould this be so it should be possible b> guarding the 
measles patient against outside sources of infection to reduce grcatlj the 
mcideuce of complications 

The wcll-cstabliahcd fact that complicatious are much moi-e frequent 
when measles patients are treated m ^roups m institution# than the> 
are in patients treated in private homes la strong pre umptne evidence 
in fator of the view tint complication# arise b\ spread of infection from 
patient to patient cither directly or iiidirectlv much as puorpcnl iiifce 
tion or erysipelas used to do before the institution of aseptic measures m 
tbo management of the e diseases More direct and conclusive evidence 
has been providtd hv oircful studios of (he incidence of hcmuhtio strepto 
COCCI in the throats of measles patient#, tbo dissemination of streptococci 
in measles wards and the relation of the development of streptococcus 
complications to the strcptocouus earner rate Cole and MicCallum have 
shown that hcmohtic #treptocorci become rapidjj disseminated among 
measles patients when treated in groups in hospital wards. On admission 
lliLj found that 11 4 per cent of case had positive throat cultures, after 
from three to five davs m the ward G per cent and after from eight 
to sixteen days 5G 8 per cent bowed hemolytic streptococci 

In a similar but more extensive study of *<07 cases of measles, Small 
found 4 2 per cent earners of bcmolvtic streptococci on admission \fter 
one week in hospital 10 9 per cent showed positive throat cultures after 
three weeks 2C 3 per cent, and after four weeks 33 1 per cent. Of par 
ticular significance is Small a observation that the increase in carriers oc- 
curred conspicuoush in certain wards and that streptococcus broncho- 
pneumonia, otitis media and mastoiditis occurred largely in these same 
wards in which active dissemination of streptococci took place Further 
evidence that complications arose from contact rather than autogenous 
mfection was found in the observation that streptococcus complications 
arose only among patients who acquiied the streptococcus after admission 
to the hospital while those carrying streptomcci at time of admission 
developed no streptococcus compbcations 

Since It has been definitely established by observations such as those 
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cited alx)\e tliat contact infection, direct or indirect, is an important cause 
of the more serious comphcatious of measles, it is essential that mcasits 
patients he protected from 'll! outside soiircts of infection with hcraoljtic 
streptococci, pneumococci or other patliogciiic hactena It has been 
pointed out hj Opic, Blake ind others that tlio most importmt sources 
of streptococcus complications nro patients acutely sick with streptococcus 
infectious such as hroiichopntunioiiia, tonsillitis, and otitis media The 
same undoubtedly liolds with irspcct to other infections caused by pneu 
mococcus, B mflueuzee, staphylococcus, etc. Ihcso or{,amsin3 are rcadilv 
transmitted from one individual to another by direct contact, by droplet 
infection, and by coiitaiiimatcd hands of attendants 

In Men of these facts certain definite measures arc essential in the 
management of patients with measles in order that the incidence of com 
plications mav he reduced to a minimum These measures arc (1) m 
duidual isolation, (f2) mcdual nsipsis 

Individual isolation of patiouts with measles, though widely recognized 
as an effective measuro for tho prevention of complications, is not uni 
vcrsally used either lu tho home or m the hospitals It should be insisted 
upon, however, if the best results arc to 1^ obtained When two or 
more children in tho same familv arc sick with measles they should he 
placed m separate rooms whenever possible If separate rooms are not 
available and it becomes necessary to have two ebildroii in the same room, 
the beds should bo placed as far apart as tbo sizo of the room permits 
and a screen diould be interposed halfway between tbo two beds as a 
constant reminder that a rigid individual isolation technic must be main 
tamed with respect to all articles or persons tliat como into contact with 
the patients The same rigid isolation is even more important when 
measles patients are treated iii lio-^pital wards because tho sources of sec- 
ondary infection are greatly multiplied The installation of permanent 
partitions or cubicles m wards devoted to the care of measles patients is 
the only effective method of providing individual isolation measles 

ward should be without them 

A rigid aseptic technic in the management of measles patients is of 
the utmost importance and must go hand m hand with individual isola 
tion if complications are to bo prevented Tins is of course c peciallv 
important m hospitals, hut almost equally so in the home Each patient 
should be provided with hia own toilet articles, dishes, linen, tliermometeiy 
etc Ko articles should be u<!ed in common Any articles contaminated 
by contact with tho patient should be sterilized by the appropriate mcas 
ures before being used again Special precautions should be used by 
physicians, nurses, or other attendants in order to prevent transmission 
of ^pathogenic bacteria to the patient The hands should always bo 
scrubbed with soap and water both before and after coming 
ith the patient beparato gowns for each patient should be 
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provided The all too-prevaltnt custom of donnmg a gown on entrance 
to a measles uard and of going from patient to patient without scrubbing 
up or removing the gown until leaving tlio ward cannot be too strongly 
condemned 

From the point of view of prevention of complications the essential 
factor in the management of measles is such isolation of each patient that 
microorganisms cannot be transmitted from ouo to another or from at- 
tendants or others to patients However perfect tho organization of a 
measles ward and however cfccient tho aseptic technic in force it is further 
more desirable that patients with complications be separated as far as 
possible from those without, so that the accuracy of tho measures in force 
maj not be put to too sev ere a test. 

Treaiment — The treatment of the complications of measles docs not 
differ from the treatment of theso conditions when they occur inde- 
pendent!} or as complications of other diseases The reader is referred 
to the appropnato chapters. 
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GERMAN ME\SLtS 
(liubella) 

I' PotCLIIllEIMER 
I?£VJ8EI>D1 GeOROZ BluVJEJI 

Prophylaxis — Some <)ucstion lios nri«en is to the necessity of isolating 
patients iiLo baie this disease It would stem that a disease in which 
a fatal issue has so rarely bccQ observed would rtquirc no isolation Ccr 
tain it 13 that most autliors who have dcscnhtd Qcmiau measles hare seen 
no mortality, and when it his occurred it has been in hospital practice 
prmcipallv If thcro is isolation it should be on aaouut of morhidit}, and 
not on account of mortality While rubella does not spread as rapidly 
as measles, probably on account of tbo longer period of invasion, it docs 
prc«ent itself as an epidemic disease The first lar^e epidemic that came 
under niv observation spared ueitJior largo nor sniaJJ, joung nor old, male 
nor female, the morbidity relatively great, the mortality ml Most of 
those affected attended to their vocations, including some physicians who 
continued to visit their patients Tbo few that rciuamcd in the hou'ie 
were kept there by troublesunic eyes which prevented thorn following 
their work, general malaise, fever, or cough, and then it was only a few 
days — at all events not long enough certainly to render themselves free 
from contagion Under these arcumstauccs it is not strange that no isola 
tiou takes place , when the patient is not sufficiently ill to stay in the hou'^e, 
it 13 difficult to keep him there except by foico or reason Neither force 
nor reason are required m a disease m which there is practically 
danger to life There no reason except an economic one, the question 

IS how much the state loses by permitting these patients to go about The 
individual gams by attending to his work, the state lories by bis spreading 
tbe disease Eubella epidemics are not frequent, a large number of 
individuals enjoy immunity, predisposition is not so great as m measles, 
and one attack produces protection further attacks Conipired 

with measles, it will bo seen that we are dealing with a different problem 
166 
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m rubella propbyln-^ia In the fonncr, on accouai o£ mortality and 
sequels, strict prophylaxis, in the latter, only exceptional prophylaxis 
This exception, is found m young or old m nhom rubella might turn the 
scales from life to death If necessary, the patient should remain isolated 
for two Mccks, and until desquamation is completed according to those 
authors who touch upon this part of the subject at all Judj,ing from 
analogy with measles, tho patient wonld he free from contagion after 
the first da's of the desquamation has sit m Certainly it would be an 
injustice to carry tbis out except m so far as the person to be protected 
should continue to rtmam away from the patient as niucli and as far as bis 
relations to him will pcimit Until wc know more ahout this whole 
subject, this si'cnis the fair attitude 

Finally the difiieulty of pretention must he considered k disease 
with a long period of incubation, a period of uitasion so short that it can 
he neglected, and with contagiousness as sure as the symptoms appear, can 
not be easily kept from spreading 

Treatment — This is htgicnic and nicilicmal as in measles Fre 
qucntly, nono is required In the sertrer cases the patient should bo kept 
m bed dunng tho eruption and for two or three davs after this Where 
feter is present, a light diet is demanded ^any of the patients baae no 
fcaer do not feel sick and resent nctire treatment The urine should be 
carefully examined as nephritis has occasionally been reported as a com 
plication The treatment in such ca<es is the same as for the acute 
nephritis complicating other exanthemata. 
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GERMAN MEASLES 
(ItubeVa) 

F Foi ClIllLIMSU 

Revised nv Geopoe Blumep 

Prophylaxis —Some question has nri«cn ns to the necessity of isolating 
patients who have this disease It would seem that a disease m which 
a fatal issue has so rarely beeo oh erred would require no isolation Ccr 
tain it IS that most authors who have described German measles hare von 
no mortalit} and when it has occurred it has been in hospital practice 
principalh If there is isolation it should he on account of morbidity, and 
not on account of mortality While rubella does not spread as rapidly 
as measles, probably on account of tho longer period of inv asion, it docs 
present itself as an epidemic disease The first largo epidemic that came 
under mv obscnation spared neither lar^^o nor small, younj, nor old, male 
nor female, the morbidity rcHtircly great, tho mortality ml Host of 
those affected attended to their vocations, including some physicians who 
continued to visit their patients Tho few that rcmauiod m the house 
were kept there by troublcaomc eyes wrhich prevented them following 
tbeir work, general malaise, fever, or cough, and then it was only a few 
days — at all events not long enough certainly to render themselves free 
from contajjion Under these circumstances it is not strange that no isola 
tion takes place, when the patient is not sutiicicutly ill to stay in the hou<!e, 
it IS difficult to keep him there except by foico or reason. Neither force 
nor reason are required m a disease in which there is practically no 
danger to life There « no reason except an economic one , the question 
IS how much tho state loses by permitting the'se patients to go about The 
individual gams by attending to his work, the state lo«c3 by his spreading 
the disease Rubella epidemics arc not frequent, a large number of 
individuals enjoy immunity, predisposition is not so great as in measles, 
and one attack produces protection igamst further attacks Compared 
with measle*!, it will bo seen that wo are dealm^, with a different problem 
lb6 



THE ERUPTIOH 


171 


relievo the n£nous symptoms accompanying the fever, small doses of anti 
pyrin or acetphenetidm will be found useful 

The Eruption — In the case of giils the seamng is “i matter of consid 
crable moment It should be borne m mind that chicleupox docs not 
scar unless the scabs arc picked off and aie not allowed to fall off natu 
rally, or when the icsiclos bttome pustules It is the rule, although not 
an invariable one, that a pustule will ka\c a scar consisting generally of a 
small pundied-oiit tipical cicitnv If two or threo of these happen to 
run together, or if the pustule becomes large, the i-esulting scar may be 
(pute uuaightlj As a rule mo t of the cliukcnpox eruption is on the 
parts of the body not exposed to lie,ht, just the opposite from smallpox 
thehands wrists, fate, aud neck having compsrativeH few vesicles But 
tins IS not always the case and it soiuctimea happens that they ore very 
numerous on these parts To prevent scamn„ protection from the hght 
13 thought to bo of value Phein^ tlic cliild in a room in which all the 
attmio nys have been excluded by the use of red ©lass, or, perhaps m a 
more practical manner bv the use of reddish yellow curtains vvhicli mav 
be had for a very small outhv may be (ned Or if this is not (lossiblc 
keeping the room Ecmidarkcned may be recommended as a substitute and 
the wearing of loose gloyes and a loose mask over tho face may also be 
tried lu using a mask it should be chaugi-d suibciently often to ayoid the 
danger of infection from its U.in„ soiled \s a rule, with proper cure the 
scarring can he udiucd to a niiniimini except in the case of young chil 
dreii who arc apt to infect the vesicles by scratching In these as in other 
patients, if the tendency to scratch is irresistible, the bands should be 
restrained It is well in all cases to pay particular attention to the cleanJi 
ne^s of the liaiuls to have the nails cut short so as to ayoid scratch marks 
If there is any special tendency for the eniption to become infected the 
p(xk3 mav bo painted with tincture of lodiii which mav be diluted one- 
half with alcohol in children with very delicate skins or the paiutin^, mav 
be done with a 4 per cent solutmn of picric acid 

Itching is the most troublesome symptom of all and in some patients 
IS very intense This may usually he coutrollod by various means The 
iiae of baths or spcnging with Lot water to which bicarbonate of soda has 
been added in the proportion of a teaspoouful to a pint acts sufficienth in 
many cases Busting with talcum powder or any other bland powder is 
of great service and local applications where the above measures do not 
suffice of various antipruritic remedies may be tried Of the e menthol 
and carbolic acid arc the most effectual the latter may be applied either 
in the ordinary carbolattd vaselin or as a mixture of carbolic acid and 
glvcenn Menthol is best applied in a 1 or 2 per cent alcoholic solution 
or in liquid dlbolcne V solution of borax luhut water and 2 to 5 per cent 
of resorcinol may also be tried Sponging with solutions of alum 1 to u 
pir cent 13 frequently of value. Ichthyol m the form of au ointment is 
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alW\.k qwite j'vcrfwt, •\\tl\ottoh sow>»d JtlaiVa lu\c liccn reported, 

■rtid Ccrlnrdt Ins nportod oiiiiii^ ua three jif tucks ju {hcsiitjeniduKluaL 
\ aucclH occurs with other discrsia and runs its i-oursc umiifliujiccd, ex 
cept Uv\t in some iwataucca it itti> petlnpa Itci mote tescrc \ttids haie 
txeu noted after laccination \ accinatiem done luuucdiKeli before or at 
the tune the child is sulTcrmg with chickou po\ lakes, as m a normal clnW, 
lud sociris to ha\Q no uillucnec whatever on the cour<se of the di«oa«c. 

Prophylaxis — i lie projduln-vis of the diHu c eomnts chietlv in isjla 
tion riio dnea'^e is iisualK so imld and of such hcmgii character that 
iHijn pliisienns and most pircnis make no tlTurt to prevent spread of 
the dise is< It slioiild be n.nHm{>crtd, however, in tins lotinectioa tb t 
fitilitifs unv nsnlt th it g-uif^niio nnv ottnr al timn, ivtn m UnldTcn 
who are prcvionslv lieilthv «id tint, ui the, verv voiuij, itul vtrj wwt 
eliildrcn, the diseisc it df inav l>c a sonmi of d uio^r, or it iiuv so loner 
till resist inco th it othi r vnfi'etions »i »> he a «oitrco of d lUgtr to the ckd 
dren Isolation m schools, hosjnt lU, jnd other jii«tu»tioiis should be 
rvoroinlv enrrud out Chicken pox and nieislis Inio the ihatnictiou eS 
hciu^Uic mQ«t ditflcuU of lU iU«eiscs to isolate pcrfcctl', ns it would «W 
tint the Vims is capablo of jwssing throuj^h tJic air, pcrhips on riviUe r®f 
tides of dust for short distances, m that, nnhas i \tr^ rigorous twluuc 
with suppression of du&t 13 fiecund the diw » c is Very liable to spread 
(see ilc tslcai Isol ition, when} theix is n fme nr spioo aruinul the ivolft 
tioa vv ird, iscoiupjritivclv i is\ In priv ite houses i!,ulntion » practwvhv 
of no avail niih-ss tlic most rigid tvchnic is observis! Hits eoiisists lu ivti* 
latiiig the parifiit im] imrse, md m not pinuimng the other children to 
Come near the isolation room Iwil mon which is wot rigid la of no wlctc 
whatever and, if undirlnkcn, oiilj «trics to uciketi the faith of the ptibliC 
in the value of atteiuptmg to prevent the spread of disease hv a nicthod 
of great importance in the prevention of scarlet fever a«d diphtheria 

Prophylactic inociihitiou hv tho cutaneous (Kling) and intravenous 
(Hess and CngcrV routes with the senim from fresh varicella vesicles has 
been practiced b> sever il investigators Ptotoctivo inimumration has been 
reported but the results certainly have not been umformlj successful 
Treatment —The tre iCniciit of tho \v\ticvit, w wswaU) a matter of cou 
sidcrablc ease In many patients nothin,, whatever 13 required It is a 
jyOod plan to give a mild purge at tho outset, and, if the patient has /’eif'* 
bo should be coiitined to bed In some instances the fever is lu^i and the 
general svinptoius srvere Tho ftver is usually best controll^ b^ 
sponging, Icpnl batbs, and the wso of icebags In ballnng the child great 
can should be taken not to mb tho vesicles Sometimes equal parts of 
alcohol and water arc more cflieicnt and wiU reduce the temptrature m a 
shorter tunc than water aloni, lud are useful m lessening tho danger ol 
secondary infections Alcohol and water for spoUoUi,, may also be advised 
jf there are many pustules If tlm cold applications and sponging do not 
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SMALL-POX 
Joiiv RrniiAn 

Synon 3 niia —Latin, variola Ficiicli la variole German, Blattem or 
Poekon, Italian aajuolo Spnmsb vinielas. 

Definition — Small pox is an acute specific infection? di«ea«e cliarac 
terircd 1 j^ a sudden onset, an initial fever lastiD^ three or four da>8 fol 
lowed by a characteristic eruption which passes through tlio stages of 
papule vesicle and pustule and finallv dries and drops off, very often 
leaving more or less tvpical scars The fcicr usually ceases or becomes 
intermittent on the appearance of the eruption and recurs when the vesicles 
change into pustules 

History — Smallpox lias been known from very early times particu 
larly in China, and while there is every reason to behove that it was 
pre ent in the various countries, the older writers did not give very clear 
descriptions of it About the first ccuturv however there can be little 
doubt of the presence of the disease, and numerous widespread and severe 
epidemics have been reported The first accurate description is perhaps 
that of Isaac, but (he bc«t of the early de-scnptiona is that of Ehazes who 
lived in Bagdad about \ D 900 The disea*:© vvai at first confuW with 
measles, from which it was distinguished by Avicenna (980103?), and 
Sydenham finally gave such a dcwription as to lead to the separation of 
the two diseases and he a!'>o changed the treatment of the disease into 
what might be regarded in the main as that of the present day, m that he 
believed in plenty of frc«h air and the use of cooliUo applications in place 
of “sweats and the numerous other methods of treatment previously in use 
The disease w as probably imported from the old country to America early 
in the sixteenth century, and there were numerous epidemics which ex 
ti’nninated many Indian tribes and reduced others to a handful of indi 
viduals Oue tbiUj, which is often overlooked m thinking of small pox is 
the fact that in prevaicination days every one had the disease and at that 
time it was a diseaso of childhood, the adult population consisting of those 
individuals who had survived the attack which Lettsom states occurred 
almost invariably lefore the seventh year From the descriptions of 
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often qm(o cffcctxxal, but it is a d»rt> ipphcatiou ami slioiild not Ic used 
unless otlur lucthods fail I» M.\crc oasis, uhirc tin disturbs the 

rest of the child, tin internal adimmatradou of iiUinjriii with or \vitliout 
the addition of codim sulpliati, or sodiinn hromid, is of gre it benefit In 
pruritus about tbo inus and MiU i, omtminls contaiimi^ balsam of I’ciu 
inaj bo prescribed, or ointments eontaiuiUt, 1 or 2 per cent of salicj lie acid 
The 13 sometimes iiillamcd ibis is due to tbe presence of 

vesicles on tbe nuiooua immbraius, whicb sometnius Ic uc ulcers Usiiallv 
a aunpU, unimtatiug, anlisipliemontli wash is nil that is needed If the 
iilcorition tends to spreid, the *ipphci(iou of burnt alum nnj be resorted 
to, and occisioinlK cautenzition with luimr ciiislic unj be adiisablc. 
The genitalia sbould recoixc PSi>ocnl circ, conaisting of great cleanliucsi. 
If there IS an\ tcnd(U(\ to iicliiiij, or to infections, some mild anliscptio 
ointment sbould be applied IKis, perhaps, reduces the danger of sc'cre 
infectious, and pw>sill\ of gangrene If abscesses or local skin iiifcctwns 
occur ibe> sbould be treated b^ ordimrj surgical methods V wet dress 
iDg with a saturated solution of bone acid and 2^ per cent alcohol » oue 
of the most cthcicnt meins of controlling these If cnists form, due to the 
dniiig of pu«, tho^ ui»\ be rcmoicd after softening with oU\o oil or 
\a8cliti rile other compile itious arc tmted according to tiio usual 
methods Tbo licmorrh<tgic trupitons arc best let alone, altliougb, if there 
IS Itching, tbero is no objection to using the methods roftnred to aboic. 
Antiseptic drissings ma> be applied when then is gangreno of the skin- 
I base little faith uianv therapeutic mciswrws vii the tnaUnentef gaiigr<»^ 
of the skin in children, although this is a personal opinion based on the 
obscnatiou of not icry manj cases Almost all that I haie seen hare 
proved uniformly fatal, no matter wbat waa done 

Diet — The diet ni chicken jiov sbould bo light duniig tbo fcbnlo stage 
If tbero 18 pam on aw illowing, the food sbould bo liquid and given cold 
Convalescence — Duniig, com ile^ccncc sunh,^ht and frt h air, 
hicr oil and iron are needed, espcciall> if anemn follows In the clnldrca 
of tbe well to do, where the child docs not rapidly ngaiu its strength, a 
change of climate may be advised 
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SMALL POX 
Joii'^ RunrAit 

Synonyms — Latin rariola, Trench la variolc, Geman Blattem or 
Pockon, Italian Tajnulo Spanish, \ir«cla« 

Definition — bniallpox is an acute specific infettiou disci«e charac 
ferizod bj a sudden onset an initial fever lasting' three or four dat s fol 
lowed b} a charaUeristic eniption which passes through the stages of 
papule ^c«ic1g, and pustnic and finally dries and drops off very often 
leaving more or le«s topical scars The fever usuallv ceases or becomes 
intermittent on the appearance of the eruption and recurs when the vesicles 
change into pustules 

History — Smallpox has been known from very early times, particu 
larlj in China, and while there is every reason to believe that it was 
present in the various countries the older writers did not give very clear 
descriptions of it About the fir«t centurv however there can be little 
doubt of tbe presence of the disease and numerous widespread and severe 
epidemics have been reported The first aewrato description is perhaps 
that of Isaac, but the best of the earlv dc'icriptions 13 that of Rhazos, who 
lived in Bagdad about A D 000 The di'»case was at first confuted with 
measles from which it was distinguished by Avicenna (O&O 1037), and 
Sydenham finally gave such a description as to lead to tho separation of 
the two diseases, and he also chingcd the treatment of the disease into 
what might bt regarded in the mam as that of the present day, m that ho 
believed in plenty of fresh air and the use of cooling applications in place 
of sweats and tbe numerous other methods of treatment previously in use 
The disease was probably imported from the old country to America early 
in the sixteenth century and there were numerous epidemics which ex 
terminated many Indian tribes and reduced others to a handful of indi 
viduals One thing which is often overlooked in thinking of small pox is 
the fact that in prevaccination days every one had the disease and at that 
time it was a diseaso of childhood, the adnit population consisting of those 
individuals who had survived tbe attaeA. which Lettsom statc'i occurred 
almost invanahly before the seventh year Trom the descriptions of 

173 



173 VARICFLLA 

often q\iito effectual, tut it la a ilirtj application and sliould not be used 
unkss other incfhodg fill In ic\crc casca, where flic itchiiig, disturbs the 
rest of the child, the lutcnnl adiiiinistrjtioii of antipyrm with or without 
the addition of codein sulphate, orMidiiim broinid, is of great benefit. In 
pnmtiis about the inus and auha, ointments coiilaiiiiiio balsam of Pm 
maj bo prescribed, or ointments contamiu,, 1 or 2 percent of salicylic acid 
The m/iiiih is 'iomctimis iiitiniiied This is due to the prt'=ence of 
vesicles on the mucous lucinbrams, wliicli sointtinics Icaac ulcers Usually 
a simple, unimtatiiig, antiseptic moutli iiasli is all that is needed If the 
ulceration tends to spreid, the application of burnt alum maj be resorted 
to, and occasionall> cauterization witli lunar caustic may be adiisable. 
The genitalia should rccowt csptci'il care, consisting of great clcanhncw 
If there is am tendeno lo itching or to infectious, «omo imld antvaeptio 
ointment should bo applied Tlii% perhaps, reduces the danger of scioro 
infections, and possibly of gangrene If abscesses or local skin infections 
occur they should he treated hv ordinary surgical methods k vrcl dress 
mg with a saturated solution of boric acid and 25 per cent alcohol is one 
of the most efficient means of controlling thc'ic If crusts form, duo to the 
drjing of pus, thov ini\ be removed after softening with olivo oil or 
vaselin The other comphcations aro tivated according to the usual 
methods The hemorrhagic cnip/ions arc best let alone, although, if there 
18 Itching,, there is no objection to using the methods referred to above. 
Antiseptic dressings ma) be applied when there is gangrene of the skin. 
I have little faith m anj therapeutic measures in the treatment of gangreiic 
of the skm lu children, although this is a personal opinion based on the 
observation of not verj many cases Almost all that I have seen have 
proved uniformly fatal, no matter what was done 

Diet — The diet m chicken po\ should bo Iioht during tlio febrile sta^ 
If there is pain on swallowing, the food should bo liquid and given cold 
Convalescence — During, comalescenco sunlight and fic h air, cod 
liver oil and iron are needed cspcciallv if anemia follows In the children 
of the well to do, where the child does not rapidly rcgiiu its strength, a 
change of climate maj be advised 
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ginning of tbe svmptonis and lasts until all of tlio scabs hare separated 
There is perhaps less danger dunng the last $tagea of tlie distase, but there 
seems to be no doubt that the drj scabs maj contain the infectious material 
and so be a definite source of danger It should also he borne in mind that 
the infectious material is present m cadaiers and ma> remain m them 
apparently for lon^, periods of time , so that the disease occasionally results 
from such bodies hnding, their way into dissecting rooms or from the ex 
posure of small pox corp es in other wats ilorgue attendants have con 
tracted the disease in this way 

Transmission — There is still considcrahle disens ion of the wavs in 
which the small po\ virus la transniiltcd There can he no doubt that al 
most all of the cases arc the result of direct coutaet with individuals having 
the disease ‘'mall po\ mav ht of such a mild nature as to ht almost im 
rccogmred and an individual with a li^jUt attack of the disease going about 
and mingling frcch with other people may cause ft large number of in 
fections whith would he tliowghl to he due to fomilts 141131 ttausfercncc 
or to some other means of aojuinug the disease The disease mav be 
carried in the discIiarQts from the patients suffering with it and also on 
fomitca, although the danger of this is slight if reasonable precauticns 
are taken 

There has been a great deal of discussion on the subject of whether 
the diBca^o may he trausmitted through the air or nut and I believe that 
aerial tiausmi »iou, where it docs occur is accomplished hv means of in 
fected dust, so that if dust is suppressed aerial transmis ion need not be 
considered 3 Io 8 t of the cvidcnco which has bcLii adduced m favor of 
atnal transmission is from English sources, and consists mereh of the 
fact that large numbers of eases of smallpox have been found in the 
neighborhood of small pox hospitals but the fact that these aifeetious mav 
easily hare been due to dinct contact was not taken into account The 
exptrieuce in modern ho pitals with appropriate technic seems to prove 
rather conclusively that the disci«e may U. easilv confined bv using simple 
precautions The disease may be carried on the clothing or person of a 
healthv individual who his been exposed to the disease although this is 
probablv less frequent than has hitherto liecu supposed Flics and other 
insects mav in some instances caiT> the disease although there is no direct 
evidence to substantiate this When one secs flies crawling over small pox 
patients cspeciallv when the disease is in the purulent stage and the pus 
tules have ruptured the possibility that flics may be a means of trausmis 
Sion becomes apparent la the temperate climates most of the cases occur 
during Winter, so the flv dots not as a rule in this rei.ion play anv very 
distinct part in the transmission of the disease The disease mav he trana 
mittcd by physicians and nurses and yet this danger may he minimized 
or cntirelv done avvav with b\ the simple ajiphcatiou of the same technic 
as that Used m an operating room 
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\\riter3 of thit period 'iliuo'st cvcrj one was more or less pock marked and 
the discT.sc was regarded aa a disagreeable ncccssitj, much m the light that 
we now rCjjird mensks 

Susceptibility — busceptihihU to the di‘icT«e is quite general and 
infants do not seem to enjo\ the natural immumt^ to it which they «how 
toward mo t infection Tho di«itn«c is known to aifett infants m iittro 
when the mother has the disease, ind touug infants c^po^cd to the di case 
almost iu\arnbl\ take it Thtrc art, howmer, a ftw mdmJuals wLi 
seem to \)0 mtumlh immune Ibis nnmbtr is perhips %en Mnall, indeed 
curious 1 arntious in the M»Meptibiht> to mu ill pc's tvist, just as the same 
variations arc noted in other lufictioiis An iiidivuhiil nuy be exposed 
and not take (ho di«!Pi<ic at one tune uid become nifcctcel at a subsequent 
c'rpo'surc One attaek usnallv confers an tnnnunihj which lasts for the 
rem under of the individual a life fc>ccond atticks mav, Iiowevcr, occur, 
and there are a few undoubted instaiwcs of the t oil record Mauv of the 
'•ecoud attacks, however, art due to iiusfakes in dngnosio, whicli, m regard 
to small jxi-x ire ixcc'cdmglv tommon During two years’ stnac lu a 
hospital which received sniill|»o\ ci«i , I siw even di‘*ta«c that could 
possiblv be uiistakcnlv diagnoscil as small pox Tenner was n grett b»> 
hover in the itmauiiitv conferred l>v one attack ind, while Ins vicwa 
mi> have Icon uilliicnccd hv his advocacy of v iccuiatioii as a iiicaus of 
producing the ininiumtv in another wav, it would «icm that ho wvs not 
very far from the truth 

Smallpox mav he pio'-cnt at the aamc (lino with other lufectious 
diseases Ihtre is a prw ulm„ impression that (ho dist ist is more cow 
mou ill dark skinned rues, t pcciallv lu ucgrcKs, but this is perhaps due 
to the fact that those racts art not so vvcll protected by vaccination The 
disease is one which occurs m teiiipcrato climates in the waiter months 
and almost all of the cases art diirin^ cold vveithcr In trojneal countries 
it is said that the worst cises occur daring the hottest uioiilhs 

Organism — The organism cuisiiIq smiUpox. is now thought to Iw aa 
organism known as the Cylorrhvctes variole riieso bodies, which have 
been studied in tho skin, were first described by Weigert in 1S74, and 
were siipjwscd to be parisitis In IkiiauU lu 1S81 In l!3'>2 Gnanicn gave 
the first clear description of what he believed to ho a parasitic protozoon, 
and the cause of vaccinia niid smallpox These bodies liavo been studied 
by numerous observers, iinoug whom may bo incntioncd Counciluian 
lus associates and most of (he reports thit have been ni ido tend to confirm 
the views of Guanien This subject, however, is one which is worthy of 
farther study 

Infective Period — It is extremclv doubtful whether smallpox is 
transmitted during tho stage of incubation, and it is safe to assert that if 
one takes into account only the ordinary means of traiisiuission there is no 
danger from patients during this stage The danger begins from the be 
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ginning of file symptoms and lasts until all of tlie scabs have separated 
There is perhaps leis danger dunag the last 8taj,es of the disease but there 
seems to be no doubt that the drj scabs ma> <»iitaiii tho infectious material 
and so bt a definite source of danger It should also be borne m mind that 
the infectious material is present m cadaiers and nla^ remain lu them 
apparently for long periods of time so that the disease oceasionally results 
from such Lodics finding their nay mto dissecting rooms or from the ex 
posuro of small pox eorp ca in other nays Morgue attendants haee con 
tracted the disease iii this way 

Transmission — There is still considerable discussion of the navs m 
which the small pox \inia is transmitted There can be no doubt that al 
most all of the cases arc the result of direct contact with induiduals ha\mg 
the disia e famall pox may be of such a mild nature as fi* W almost un 
recognized, and an indnidual with a light attack of the disease going about 
and mingling freely with other people may cause a lar^c Dumber of lu 
fcctioas which would be thought (o be due (o foinitos aerial transference, 
or to some other means of acquiring the disease The disease ma\ be 
carried m the discharges from the patients suffering with it and also on 
fumitcs although the danger of this is slight if reasonable precautions 
are token 

There has been a great deal of discussion on tlio subject of whether 
the disease may be transmitted through the air or not and I belieae that 
aerial transmission, where it docs jecur is accomplished b\ means of m 
fected dust, so that if dust is suppressed aerial transmission need not be 
considereHl Most of tbe eaidcnco which has been adduced m faaor of 
atnal transmission is from English sources and consists merela of the 
fact that iaige numbers of cases of smallpox have been found in the 
neighborhood of small pox hospitals but the fact that these infections may 
easily Laic been due to direct contact was not taken into account The 
expcriciKc in modern hospitals with appropriate technic seems to proie 
rather tonclusneU that the disease may be casih confined b^ using simple 
precautions Tbe disease maa be tarried on the clothing oi person of a 
healthy indmdual who has been expooid to the disease althoUf^h this is 
probably less frequent than has hitherto been supposed riies and other 
insects may in some instances carry the disease although there is no direct 
eaiJeiicc to substantiate this When one sees flits crawling oecr small pox 
patients especially when the disease is in the purulent stage and the pus 
tulcs bale ruptured, the possibility that flies may be a means of tnusmis 
Sion becomes apparent lu the temperate climates most of the cases occur 
during winter, so tbe fl\ docs not as a rule in this region play any \crv 
distinct part in the transmission of the disease The disease mav be trans 
nutted by physicians and nurses and yet this danger may be minimized 
or entirely done away with hy the simple application of the same technic 
as that used in an operating room 
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Incubation Period — Tlio period of incubation vanca somewhat, the 
disease coming on betweeu eight and fourteen dajs after infection, with 
the probabihtj of there being somo evccptional cases developing both 
earlier and later It is usuall} tkouglit that if sixteen or eighteen dajs 
elapse after exposure the patient will not develop the disease 


PROPHYLAXIS 

The prevention of small pox depends, drst, on laccimtion and, see- 
ondh, on tsolalion and diwijfecboiu As to the value of vaccination there 
can be no doubt If cverj one wero vaccinated and reviccinated until he 
was 110 loHgiCr susccptibk, small pox could easily bo controlled without anj 
further means As this is not possible, if we except one or two countries, 
we must still rolv upon the assistnico of other measures to protect that 
portion nf file conuminitv who willfnllj neglect to fake circ of tlicinsehc’ 

In order to studv the discvac notificalion should bo insisted upon, 
where possible the diagnosis should bo coiiCrmed b^ some one familiar with 
tho disease, as it nut iufrc(|ueutl^ happens that other diseases arc mistaken 
for It, and needless precautions imposed, to the groat annojanco of the 
individuals as well as tho great cxjicnsc holahon maj bo earned out 
either 111 tho patient’s liomo or in a special hospital Of the choice of the 
two methods there cm bo no doubt that the transference of all cases to a 
small pox ho«pital lessens tho danger of an epidemic, inasmuch as it re- 
duces the number of foci of the disease Where, for an> rcasou, the patient 
cannot bo removed a strict room quaranlmo should be insisted upon This 
IS usually enforced b^ means of spccnl guards under the direction of the 
health department Where the patient is removed to a hospital the qUP 3 
tion arises as to whether the other mmales of the house uho haie been 
exposed to the disease should bo quarantined, or whether ‘lome other 
measure should be undertaken Aa a period of quarautuie for sixteen or 
ciobtccn davs entails great loss and also causes flioso so detained to take 
every possible means to evade isolation, it is perhaps better to vaccinate 
all those exposed, using bj prcfcrcuui tliroe or four separate inoculations 
with different varieties of virus, so as to avoid, as far as possible, th® 
vaccinations not takiii^ from tho use of sterile virus These individua s 
should then be allowed to go about, but inspected daily or even twice a daVi 
so as to bo able to isolate them promptly should any sjmptoms of t e 
disea'iC make their appearance The room or rooms that have been occu 
pied by the small pox patient should be disinfected 

A small pox hospital should, if possible, bo of modem construction, so 
that the patient may bo made as comfortable as possible Vs a rule, sms 
pox hospitals are hospitals in name only and consist of bamlike structures 
with few or no conv eniences The hospital should be away from the center 
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of the community, but at the same tunc it gliould not be so far awav as to 
be inaccessible A building surroiinded by a fair amount of lawn should 
be chosen where this is possible Pbe moat important feature about the 
ho pital should be tbe iuitpresnoH of dust which is usuallv easih accom 
plishcd bj washing the floors and woodwork or bj using some of the 
modern oil preparations for the of dust The discharges of the 

patient ■should be recened m itasels contammg carbolic acid, cblorid of 
lime or bicblond of mcrcur> and a suflicieut length of tune should be al 
lowed to elapse before they are ponrod out to permit of thorough disiiifee 
tion \Vhcrc it is possible, and it practicaHi alwavs n, i «mall furnace 
should be erected and all exerela and vaste should be burned in fhi** This 
13 the most satisfactory, the cheapest and the safest method of the disposal 
of infectious material Bedding and clolhtiuj should be disinfected either 
by boiling, allowing half an hour exposure to boiling water, or exposure to 
In e steam Mattresses should bo disinfected br Inc steam under pressure, 
and where this is not possible the iaat(K«ses should be burned The arti 
clcs which are sent to the laundry may be sterilized by as immersion for 
several hours in carbolic acid, 4 ounces to tbe gallon or zinc chlorid 
2 ounces to the gallon or they mav be sterilized bv boiling and at least 
half an hours time should ho allowed for this Aurses and alfendanfs 
should bo isolated with tbe patient, and under ordinary circumstances 
should not bo allowed to Icate tbe hospital temporanh Where it is de- 
sired to have them leave temporanh or permanenth they should change 
all of their clothing disinfect tho hair by the use of carboh>- acid solutions 
and take a bath either m bichlond 1 000 or carbolic acid 1 40 

Visitors should not be allowed but if under exceptional circumstances 
thev are they should under^,® the same piccautions as the attendants It 
goes without saying that all persons coming in contact with smallpox 
patients should be vaccinated 

Physicians should take particular care not to carry the virus upon their 
clothing or person This is usually easily avoided by the use of the long 
gown and a cap for tho head These should he hung in the open air in the 
mteryals between the Msits and should be frequenth sterilized V here the 
physician must spend any lcDt,'th of time m the wards tho elothing in 
eluding the shoes should be chaiit,ed on entering, and tho hands and face 
carefully disinfected before leaving If a t,own 13 worn rubber overshoes 
should be used to avoid carrying dust or seals which may be on the floor 
or the soles of the shoes should bo disinfected on leaving tbe hospital By 
using the^o means visits niav he made to smallpox patients without any 
fear of transmitting the disease to other individuals but the technic must 
be earned out in an earnest manner and in every detail As long a period 
in tbe open air as possible should elapse before making visits to other 
patients 

The dis/iosaZ of the dead is beat accomplished bv cremation Wbero 
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tliere is ^n^ objection to this the 1 khI\ should bo wrapped in a sheet satu 
r ited in stioiig antiseptic solution uiid buned at least six icet under ground 
m a situation where it will not contaminate the wafer siipplj Purjing m 
lime IS a \ iliiablc nicuis of destroying the sin ill pox aims Public 
funerals should be forbidden, and the corp e should not be shipped to 
distint points, or, where this is done, only under lerv special precautions 
fur the prevention of tiic transmission of the disease 

The question of vaccmatioii m order to modify the course of the 
disease IS one of eonsidernhlc interest, and one about which there is some 
ditlcunte of opinion If the iiidixidual is laccmated ni the first two davs 
after exposure, in moat instances, if the xaccinntioii t ihcs, tlie disease will 
not develop The icaults of vacciii ttioii m this period arc better where 
the iiiduidual has been previously vaccinated in childhood, and it may be 
regarded as an almost cert iin preventive of the disease ecrtain number 
of individuals «o vaccinated may confricl tin? disease, and this is appar 
cntly due to dilTcrcnces in the susceptibility Iiidividuila vaccinated be- 
foro the fifth dav while nearly always protected, will sometimes develop 
the disease certninlv much more frc<iucntly than those vaccinated in the 
first two days ilic piotccliou is greater if the v leciii itiou has been per- 
formed previoiislv as during childhood Pirt of the failure to get pro* 
ttctioii IS undoubtedly due to using varus vvhicli is no longer virulent, and 
this may often be avoided by yiceinitiiig three or four times, u«ing dif 
fercat makes of vinis Vac< inatioiis done prior to seven days before the 
appe irancc of the eruption of the disease exert a favorable influeiut on its 
course if the disease develops The iiiahdy 13 ipt to be liohter and the 
mortality less \ aceinations done during the last seven days of the meu 
batioii period exert very little, if any, intiuence on the course of the disease, 
and vaeciuations done it the apinaraiico of the eruption arc absolutely of 
no value for, while the vaccination may take, it runs a course independent 
of the small pox 


TREATMENT 

The treatment of the di ease may he divided into the treatment be- 
fore the eruption becomes pustular, the treatment during the pustular 
period, diid the troatmoiit dMMu,^ cxmvaleseciicc 

Anythin^ which may make the paticut more comfortable will exercise a 
favorable influence, and so tend to lessen the mortality Of verv great 
importance is sufficient fresh air The lenliMwn in the wards should be 
carefully looked after, and, wherever possible, the ievijyerature kept at 
G8® F or 70® F , and the air of the room chan^^cd frequently by opening 
the windows The bedding is important beeawao one of the 8our<lea of 
suffering is the irritation of the bedclothes, and the patients usually com 
plain of sticking pains no matter how well they are looked after The 
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sheets should he frequently changed and the mattresses should be as com 
fortablc as can he obtained and, where suffering is great and it is possible 
to haio one a water bed is of coDMdenible advantage 

Diet — Ihe diet is a matter of considerable importance During the 
first stage of the disease if the patient has much fever there is no appetite, 
and the diet «liould be liquid, consisting chiefi^ of milk broth or ilbumin 
water It la a good plan to modify the milk b\ the addition of carbonated 
water barley water, or bv partially peptonizing, it Buttermilk mav bo 
given if dc«ired, and koumiss and similar preparations often make a de 
siralle change There is usualh mtenso thirst and this ma\ he relieved 
bv plain water, lemonade, or the carbonated waters As soon as the initial 
fever subsides and the patient feels itluved it is a good plan to have him 
take as much nutritious food as pos&ibic The reason for this is that there 
IS alvvavs a verj great dram on the svstoiu lu consequence of the extensive 
suppuration, and, unksa great care is taken to anticipate thi«, the patient 
13 liable to lose weight often to an alarming degree During tins period 
milk, eggs chops, steak rare roast beef and the more easilv digested 
vegetables niaj be given in as laige quantities as the patient desires 

is the eruption develops and begins to suppurate there is a second 
period of fever and at this time a return to liquid diet inu«t be made It 
sometimes happens tint onh a liquid diet can be ^iven throughout the 
entire cour«o of the disease owing to the eruption in the month and throat 
interfering with clicwuij, and swallowing It is exccedinglv important to 
have the patient take a sufficient amount of food As a rule the appetite 
18 gone, the patient obiccts to swallowing, and it nia\ be verv difiicult to 
hdve the nourishment taken The food should be given at regular inter 
vals, ever\ two or three hours during the day and everj thret or four hours 
at night If the patient is awake during the night the food mav be given 
at two hour intenals in case only small quantities are taken or at three- 
hour intervals if larger amounts are taken An attempt should be made 
to have the patient take at least «> prats of milk which mav bo given 
plain peptonized or with the addition of barley gruel or other cereak or 
in the form of milk punch Eggs may be added to the milk or egg and 
sherrv, or the old fashioucd Stokes eg-, and brandy mixture mav be used 
Broths of various kinds are valuable and from -1 to S ounces of 
beef ]uice pressed from the fresh beef may be added to the dietarv to 
advantage This may be given plain or mixed with milk When there 
18 dysphagia the food should be given <»ld and in very severe cases rectal 
feeding may be attempted although in smallpox it may not be very 
successful The use of 1 -,r of orthoform just before taking fuel 
13 of great service in allcviatm^ the pain caused by swallowing \Vhere 
this does not answer the pharynx mav be painted with a 1 per cent solution 
of cocam hydrochlorid yust before the meal is given Ks a rule small pox 
patients stand the use of cocam very well This usually permits the 
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there la nn\ objection to this the should bo ^vrappod m a sheet satu 
rated 111 sti-oii^ antiseptic solution nid buried at li ist six fitt under ground 
111 a situ if ion will re It will not LoiitJinuiatt the wntir siipplj Bnrjuig lu 
iimc IS a \ iluahlc im iiia of dii>tni\itig the sniilljH)N imis, I’uhlic 
fuiicrila should Ik? forbiddin, ind the corjwt. should not K shipped to 
di«tuit poiiit'i, or, will re tins is done, tinilir \tr\ special precautions 
for the pre\i.iitiQU of the triuaniisaiou of the disease 

1 he qucMion of laecination in orilcr to niodifi the course of tic 
di«ci t 13 one of tousuh ruble lutiriat, ind oiii. about which there is wme 
diirueiiec of opinion If tin iiidixiduil is vuctiii ited in the tirst two dais 
ifter exposure lU most lUstaueeK, if tin. i icciiiRtion tabes, tUi disease will 
not develop The results of laieiii ilioii in tins period ire better where 
the uidiiidual liia hieii pnviuusl> \ icciiutcd in cliihlliood, and it nia% he 
iCe-uded as an almo'jt certain puvtntiee of llit distaae V cert im niuuber 
of indiMdvnla so v lecinated mvj contnet the disen'se, and this is appat 
cutl} dm to ditfirciieis in the suseeptiLilita Indniduals lacenuted ho- 
fon the hfth dai while ncirK alwavs pnitectcd, will soiuetmiis dciclop 
the disease certiiuU niueh more freKiUeiitl) tlian tliusi i icciiutid lu the 
firKt two diNS Ihe pMtectiou is greater if the s iceinatioii has beKiu pe^ 
foruiid pniiouali as duriUn childhcH>d Pirt of tlie failure to get pro* 
tcctioii is uiidoubtedli duo to usiiie, iirus which is no loiiair \irukut, and 
this mil nftiu hi avoided b\ vuceiiiitiii^ three or four tinies uauig dif 
fereiit iiiabes of aims \ aecmalioiis dowo prior to seven da^s before the 
ippcaraiice of the i ruption of the diseaM exert a favorable iiitlueiuc ou it* 
eoursc, if the disi ise develops The malady is ipt to be lij.hter and the 
inortalitv le'.s \ accmattoiis done duniig the 1 ist seviii daja of the lucu 
ballon period exert vers little, if «»>, inthienw? on the conrsc of the disease, 
and vaccinations done at the apjKarnict of the eruption iro ihsolutclv of 
no value for vvlule the vaecmutiim mav ( ihe, it nins u course iiidepcnJcut 
of the sni ill pox. 


TREATMENT 

The treatment of the disease iiia> be divided into the treatment be* 
fore the eruption becomes pwstulvr, the treatment during the pustular 
period, and the trcatnicnt duriu^ coiivaUsceiicc 

Am thing which niaj m ihi the pituiit more eonifortahle w ill cxerci'H. ^ 
favorable mthiciice, and so lend to lessen the mortality Of verv gnat 
importance la suihciiiit fresh air Ihe m the w inls should be 

caiefuUj looked ifter, and, wherever possible, thi tcmpprafwrc kept at 
1)8° F or 70° r , and the air of tlio room chunked freqnenth bj opeuin? 
tbo windows Iho heddtng is important bceanse one of the sourees ot 
suffering is the irritation of tho bedclothes, and the patients usually coin 
plain of sticking pains no matter how well thej arc looked after The 
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a continuous warm bath is one of the beat means of treatment at our 
disposal The patient is placed m a tub on a sort of cradle, and the water 
kept at a temperature of about 95“ F The patient in a confenuous uarm 
bath should have a •special attendant all the time, and hot water should 
be added frequently to maintain the temperature for if it falls to 90 F 
or 92° F the patient, as a rule, begins to fetl chilly and becomes depressed 
The effect of the warm hath is to lessen (he delirium when it is present, 
to keep the patient s skin clean and to prevent the formation of crusts 
and scabs, and the subsequent suppuration beneath them As a rule, con 
tinuous baths are employed only in the worst cases and while many 
patients so treated die because of the seventy of the disease, undoubtedly 
many cases are saved by their use 

The treatment of delirium apart from the use of the warm bath 
consista m the administration of a cathartic, which sometimes acts most 
favorably m lessening the excitement and the use of bromids either alono 
or with chloral or morphm, is recommended 

Sometimes the delirium is wild, the patient attempting to escape 
from the nurse to commit suicide or to injure others In these cases 
some form of restraint is necessary A folded sheet or a band of canvas 
oyer the chest and fastened to (bo sides of the bed is often all that is 
needed Occasionally it may be nece<«ary to fasten the patient s ankles 
and wrists by broad bands of wcbbmg, but this should uot be dono unless 
there is yery urgent need for it, as the patient s tugging on tho restraint 
IS apt to lead to extensive injury to the sktu inasmuch as tho eruption is 
liable to be very abundant on the wnsts and ankles, and tho movements of 
the patient servo to rupture the pustules 

Insomnia — Insomnia is frequently a tioublesume symptom and may 
be treated by the use of hypnotics veronal or trional often acting favor 
ably One or two large doses of whisky or brandy may produce sleep 

The Eruption — ^Thc question of the management of the eruption is 
one of the most important In the early stages ointments and greasy 
preparations should be avoided ^^et dressings of various kinds will be 
found the most satisfactory means of allay mg irritation Dusting powder<i 
while they do much to relieve the local irritation tend to the formation 
of crusts under which suppuration is apt to extend All sorts of things 
have been suggested Welch and Schamberg recommend painting the 
confluent parts with freshly prepared pure tincture of lodm, or in some 
cases, where this causes irritation, with the tincture diluted The painting 
may be repeated every day or every other day They claim under this 
treatment, to secure an early separation of the scabs and a decidedly 
lessened tendency to the formation of abscesses and inflammation of 
the skin in tho later stages of the disease A mixture of 25 per cent 
alcohol and hone acid is a most useful application spray in^ the eruption 
with alcohol, either alone or with the admixture of other antiseptics, 
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patient to aw allow witli httlo or no difficult} In severe eases alcohol may 
be added to the dietary to treat advantage^ and it is perhaps best gnen 
m the form of whisky or brandy added to the iiulk, or with a small amount 
of gUann or syrup together with water, so as to atoid the irntaling effect 
on till throat Jfilk punch or ao^ way he scrMciaWc Port or shem 
wino lu i> ho used if the patiint so desires As a mlt, small pox patitnts 
arc g^rcatU boinfited bv the addition of alcohol, cspccnlU m tho seierer 
cases In mild casts and those of moderate seitrUy, under twenty years 
of agr alcohol is, as 'i rule, unnecessary 

UunUj, con\alc«ccnci the diet may be increased rapidlv, and 10 the 
favor iblo eases there la marked men iso in tho appetite shortly after the 
ftier subsides Protein food sliould be gntn m great abundance to make 
up for the loss cnusi d by the suppuration In eases whero the appetite 
docs not return tho use of tomes cuntaiuing strychnia and alcohol is to he 
ad\iscd 

The Throat — Ihc mfiamm ition iii tho throat is often the grtatest 
soureo of sufTcnng, and \ar 10 u 3 ddouletnt drinks may he gwen, one of 
tho lest of which IS llaxsocd tea, which Ins Utu sweettned and llaiorcd 
with lemon juico The mouth and throat requite careful altcntion through 
out tho disease, and should bo thoroughly clcinsod with auti tptic 
tvons, of whvoh 1 \ (JUO p« niungiu ito of potn«h is ono of tho best, but 
diluted peruNid or other mouth washes mas he used Chlorate of potash 
is often of great sersicc After tiio mouth has been cleansed tho tongue 
and gums may be swabbed with a mixture of glycerin, bone acid, and 
water 

Pam — 111 tho first stage tho most proimncnt symptom is a pam m the 
hack and head This perhaps is best nlicvcd by tho uso of antipyrin or 
acctpheiictnlm with or without eodciii sulphate or inorphiu Ixtejl apph 
cations of Ik at or of countcnrritaiits should, as a rule, he a%oidcd, as ® 
small pox eruption o\er irntatcd surfaces is nearly always coutluuit The 
pain in the head is often rchcacd by the use of ice bags or by co’d 
applications 

Fever — Tho feier m tht first stage is best relieved hy cold pack, cold 
sponging, or by cold baths As a rule, tho treatment in the first stage 
presents no special difficulties Ibe development of the eruption and tho 
changing of the vesicles into pustules bring the patient into the stage in 
which it 13 most necessary to take tho greatest pains to make bim com 
fortahlo At this stage thcro are uumcrous things requiring attention 
High temperature is best relieved by cold packs or cold sponging 
haihs arc frequently recommended, but tho difficulty of placing tho patient 
in and out of the tub renders thtir use almost impossible 

Suppuration and Delirium — ^Wbcrc tiiero is much suppuration, ot 
where tliere is delirium, u-onn hath’! aw of great advantage In the con 
fluent where there is involvement of the skm to a great extent) 
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prctaJent idea that, li tlie scabs are softtatd and remoicd earlj, the 
scarring will bo less ^\e!cll and bchamber^ siiBotst the use of an oiiit 
meut containing 2 drains of Bodium bicarbonate in 1 ounce of petrolatum 
as being the most ethcient preparation thej liaic found for this purpose 
Frequent baths help more than an^thinj, else and the baths should have 
some antiseptic added, as hnJilond of mereur>, 1 10 000 or 1 20 000 
or alum 1 pound to a tub of wafer of 4^0 to >00 liters, or about I 1 000 
solution 

The odor from small pos patients is particularly objectionable, and 
adds considerably to the discomfoit of the patient and o^oatlj to that of 
those about him. It is best coutiolkd by lery frequent baths to which has 
been added potassium permanganate 

The Eyes — Of very oVeat importance are the complications nfftctin^ 
the eyes If the eves are onlj moderately mflainej, the frequent use of 
a boric acid eve wash, and the use of some mild anti'>eptie ointment to 
the edges of the lids to preteut their sticking together, are all that is 
needed The u«e of this omtmcut is of prunart importance as the hds 
frequently get stuck tOoCthcr and the pus 6ndmg no outlet, causes pres 
sure upon the cornea often with rapid ulceration, which may result m the 
loss of sight or of the entire eyeball Welch and Schamberg advise the use 
of nitrate of silver applied (o (be mucous membrane in cases y\here there 
18 much swelling or discharge A o per cent protargol solution may 
be employed instead \^hor(* there is much swelling jnd chemosis it is 
important that an outlet he made for tlic pus The authors mentioned 
advise the use of cuts in the coujunctua or even cutting tho outer can 
thuv, if It 1 $ necessary to enable the physician to inspect the cornea and 
to provide for free egress of the pus If the cornea becomes ulcerated 
and it frequently does atropin should be instilled when the ulceration is 
central, lu addition to the frequent tlusbiug yvith the bone acid eye wash 
The flushing should ho used very often aud the external application of 
cold employed m tho intervals If the ulceration is about tho periphery, 
eserin sulphate, gr 14 to the ©mice should be cautiously employed As 
soon as the pupil is contractcvl the coenn should he stopped If rupture 
of the cornea threatens tlie eJt,e3 of the ulcer should be cauterized using 
a very dull red cautery or fnchloracetie acid Tho use of ointments in 
the eye 13 important to preyent the denuded cornea from forming adhe- 
sions and those containing small amounts of yellow oxid of mercury 
are most frequently employed Ointments of this drug containing m 
addition small amounts of atropin are of great service in treating tho 
milder degrees of ulceration of the cornea The treatment of the eye 
conditions must be carried on both day and night as in many mstances 
neglect is promptly followed by loss of si^t 

Inflammation of the Laryns — Influumation of the larynx is a less 
frequent complication, but one which leads to great suffering Inhalations, 
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lias been adMsed, the use of sprigs of ether and 1 8,000 or 1 5,000 
bichlond has its ad\ocutoa, the aim in all cases being to Uep tbe 
shin clean and to lesson the tendenej to infection When the vesicles or 
pustules begin to nipture, freijuently changed compresses over the uorst 
parts scr\c to keep the skin clean and to rcmoit the discharging pui, 
perhaps better than aii\ other method An effort should be made to preient 
the pus from di^jiug and forming enista, as the skin is liable to become 
very much intlamcd under these, and ihsces«cs form in consequence. 
AVhen the skin hcgnis to crust iii the natural oolution of the disease 
ointments ma> he used to considerable adiantagc, especially those con 
taming antiseptics, as the\ tend to lessen the suppuration, to keep the 
«ieab3 soft and to fa\or desquamation Iho skin should be bathed in 
warm a\atcr so%cral times a day, as this aids the scparatiou of tbe scabs 
After the scabs haao all tome iway, the skm is ficquently fender and 
easih irritated, and it is then that a dusting powder, talcum, powdered 
starch, or whatever may bo desired should be used frequently The tender 
skin mav dso bo hardened b> the judicious use of alcohol rubs or alum 
baths Lry^ipelas occasionally dcaclopa, and is best treated by wet drcsS 
mgs of antiseptics , bed sores may bo treated in tbe usual manner, and it 
occasionalh happtua that gangrene of the skm may he met with ibseesstt 
«hou]d he opened as soon as suppuration is caidcnt, and the opening so 
placed as to faior free drainage • 

Itchtnij IS a symptom which causes great discomfort, and as far as 
possible should be controlled, as it leads to insomnia, increases the ncrious 
ness of the patient, aud leads to scratching which tcais the icsiclcs or 
pustules open, and so renders infections of the skin much more frequent 
Various external ‘ipplications ha\e been suggested for the relief of itching 
Spraying with alcohol, with or without the addition o£ to 1 per cent 
menthol is of value, s|)Oiiging with carbolic acid and water, 1 iO 
sufficient m many cases , or the carbolic acid may bo applied lu the form 
of an ointment Salicylic acid is applied either in solution or as an 
ointment, and ichtliyol is an efficient application either as an ointment or 
diluted with glycerin During the early stigcs of the disease ointments 
are, as a nile, best avoided, although there are times when they maj he 

most useful Alum baths 1 to 5 per cent are of considerable service, and 
various antiseptics have been recommended, chief of which is bichlond 
of mercurv, but these are uncertain in their antipruritic action Dusting 
powders are of great value m allaying itehin^, but, as a rule, should not 
be emploved until the last stages of the disease The scarring is lessened 
by anything which prevents suppuration, and everything which one can 
think of has been tried The application of the tincture of lodin as 
suggested by Welch and Schamheig is perhaps more effective than any 
other method Puncturing the pustules is of little or no value, and most 
of the other methods m vogue are extremely questionable There is a 
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pje alent idea tEiat, if the scabs arc softtntd and rtmoTcd earlj, the 
se^mu^ Hill bo Icaa elcb aud bcliamberg, surest the use of an oint 
m lit containing 2 drams of sodium bicarbonate in 1 ounce of pofrolatum 
aa being the most efficient preparation tliej have found for this purpose 
Frecpieut baths help more than anjthm^ ef e, md the baths should havo 
some antiseptic added, as hichlorid of menrurj 1 10 000 or 1 20 000 
or alum, 1 pound to a tub of vv ater of 4«0 to 500 liters or about 1 1 000 
solution 

The odor from small pox patients is particularly objectionable, and 
adds considerably to the discomfoit of the patu-nt and greatly to that cf 
(hose about him It is best controlled hv very frequent baths to vihich has 
been added potassium pennangxuatc 

The Eyes — Of ver\ great importance iro the loniplicition* affecting 
the lycs If the eves are only modcrateh itiflimed, the frequent use of 
a boric acid eye wa«h, and (he use of some mild anti'cplic ointment to 
the edges of the lids to prevent their sticking, together arc nil tnat is 
needed The use of thi« ointment is of primary importonee as the lids 
frequently get stuck together aud the pu"* finding no outlet cause* pres 
sure Dpoa the cornea, often nith rapid ulceralioo, uhicffi mav result in the 
loss of sight or of the entire eyeball Welch and Schamherg advise the use 
of nitrate of silter applied to the mucous inembrano is cases where there 
IS much swelling or discharge V ‘> per cent protargol sulutiau may 
he employed instead Where (here is much sueJlisg and chcmosis it is 
important that an outlet he made for the pu* The authors mentioned 
advise the use of cuts m the conyuncliva or eren cutting the outer cm 
thus, if It IS necessary to enable the physician to inspect the cornea and 
to provide for free egress of tho pus If the cornea becomes ulcerated 
and It frequently doe*, atropm should be lustilled when the ulceration is 
central, in addition to the frequent flusbiog with the boric acid eye 'waah 
file fluahin^, should he Used very often aud the external application of 
cold employed in the intervals If the ulceration is about the penpherv 
esenn sulphate, gr V 4 to the ounce, should be cautiously eniploved As 
soon as the pupil is contracted the esenn should lie stopped If rupture 
of the cornea threaten*, the edges of the ulcer should he cauterized, usm^, 
a verv dull red cautery or tncbloracetic acid The use of ointments in 
(he eye is important to pretent the denuded cornea from forming, adhe- 
sions, and those contaming small amounts of yellow oxid of mercury 
aro most frequently employed Ointments of this drug containing m 
addition, small amounts of atropui are of great service m treating the 
milder degrees of ulceration of the cornea The treatment of the eye 
conditions must bo earned on both day and night as in many instances 
neglect is promptly follovred by loss of sight 

Inflammation of the Larynx — Inflammation of tho larynx is a less 
frequent complication, but one vihich leads to great suffering Inhalations, 
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oitlicr from inncwnter or from u dmm of coiupownU (jncture of benzoin 
m a pmt of \\ atcr, ill be found useful Mcntliol may sometimes be added 
to tbc latter willi idvautogc 

Udema of tbe Glottis — edema of tlm glottis comes on the patient 
18 apt to die of sutFocatJon unless iraclicotoinv la done But, witli tic 
ti sues of the neck swollen, tracheotomy inav be uu operation extremely 
djlbcjjJt to perform, and attended by consuicrublo iicuioirfn^ Indam 
ButioH of the toiiguL IS not uifrtqueut The longue should be painted 
with gliccrife of taiimc nod, and, if the BWclUug htcomes icrv great, 
incision ■ma% bo ntcis try fbt other complicatuins are treated along 
general hues, and s< irccly reipiito special mention 

Bed Light Treatment — I his hna been m uec e\cr auico the time of 
John of Gaddisdcn, who suggisted the use of red bcdcloihiug, red W 
eurtaiua p^irghug of the throat with in»l\)err> wine, md the sucking 
of red pouK graiutes 

lu more recent times ted light Uai been ctnplojcd cxtciisiiclj, ibt 
'ictinio ra'S of the snn bun,, excluded b> usmp red p.lftss or red do I 
Murtzen has called attention to the fact that the gliss should ho tested 
with a spectroscope to see thit il docs not udiiut of the piasigi of greca 
ra>^ as much of the ted gla'is on the uurket ditecmratcs ropnih and 
18 not lerv itfecti'e the color of the glass to the inked eso u not a s«lB 
cieut teat \8 a ruh , the red light is well home hy the patient, but nurses 
and attendoJita often find il tryiiio ihis is somewhat alleriahd lu 
wearing \ atuuisU cMlyred glasses chosen acconlmt, to uidii idnol priferencc 
1 he re h IS hem a laucral impression tint the txehisioii of the ncfinic rais 
lessena the amount of tlic eruption, and particularly lessens the anuiuut 
<ii suppuration and the stib^ucnl scirnug \Shether or not (he ml 
light possesses any iherapKnitie \ alue should he c irtfully tested The most 
recent reports upon the subject would se«m to show that it ixtrta no 
influence one V 5 a> or the other upon the course of the disease 

Potassium Permanganate Treatment — -In pi ice of the red Ji-,ht, Iwn^ 
agts saturitcd with jiot \«.si\ttO. peimawgauitc haie been suggested Xhc'o 
are changtd thne or four times ii day for tho first few days, until the 
s>kiu 18 well discolored by them, and later less ftecjncutlN There is ^ 
groat dilfeicuci of opinion couctruuvg the lalue of this method, but it 
has Its enthusiastic adsocaies uuong whom wm be niontioncd Dreter, 
who cltinis to have obtained satisfactorv results from it In hi 8 
ho hcliertd that the amount of suppuration waa less, that the pjticat 
was mort comfortable, and that there was kss odor than with tho other 
melhoda of treatiaeut 

Serum Treatment — The mjectioii of the acniin from ^ ptevicjusly 
vaccinated heifer has been sugge^cd, based upon the fact that, if 
serum is used in another heifer, it produces a certain amount of iinmu 
nity against vaccination Thia method of treatment has not been tried 
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would not tale the di=iease until late m life but m a general waj the 
disca'ie was itpaided muth m the bght in which we now regard measles, 
a disease whith almost ererj one hid before seven vears of age 

It was estimated hj BcmoinUi writing about 17C0 that smallpox 
carried off the thirteenth or fouiteeiith part of each generation 

The di ease was present in all countries praeticall> all the time , but 
from time to tune devastating epidemics would sweep the various con 
Iments having m then wale not onlv a trenKivdous number of deaths 
hut a population with searred faces, blind e^es and numerous other 
serious affections 

1 OCK DlsEASl.3 OK \\rMALS 

The'se diseases bear a verj close relation to vaccinia and, taken aho- 
gether with the various changes brouglit about bv inoculation into various 
animals, form one of the most curious chapters in the natural bistorv of 
disease These diseases inav bo divided into two groups The ffr^t 
occurring m epidemic form and also sporadieallv is verv easily com 
municatcd from one auuiial to the other the conta,sious principle traveling 
appartuti) through the air althougli I believe a careful study will reveal 
that this transmission thruu^li air is more apparent than ical, the trans 
mission m such cases taking place throu,„b infected dust and infected 
particles of skin saliva etc V second ehiractcristio of this group is 
that these diseases are, for the most part, verv fatal and a third conimon 
characteristic is that the eruptiuii is general This group includes small 
pox as it occurs in man shecp'pox or oyinia, and chicken pox The second 
group practicalh never occurs in epidemic^ is duo to an accidental or 
intentional inoculation, the virus from the eruption being dt,finitel> trans 
mitted 111 a known manner into an abrasion of the skin, at which point it 
causes a local eruption usuaBv one or more pocka and these diseases are 
rarel;y fatal This group includes vaccinia or cowpox horse pox, and 
several other pock diseases the nature of which is not verj well understood, 
owing to the fact that opportunities for their study are rarelj affordeil 
These include the pock diseai>e of camel'>, of goats and of inoDkc>8 and 
vt 18 quite probable that in all three of these instances wo are dealing w ith 
one of the above diseases that has been inoculated into the animal m 
question 

Sheep-pox — Sheep pox occurs as an epidemic disease the incubation 
of which is from eight to ten dajs It is characterized by a general erup- 
tion and by constitutional symptom, and it is attended bj a very hi^h 
mortalitj, from 2i> to 50 per tent If the virus from ^is disease is 
trausmitfed to healthy sheep bj inoculation, a milder disease is produced 
the incubation period of which varies from four to eight da>s aud when 
the sheep recover they arc immune but imfortunateh this method of 
protection is attended with a too great mortality to be of any service 
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Laboratory Diagnosis — In some infectious (lisoiacs tho ciitincous 
injection of tho Mnis will giso nse to an inflaramaton reaction in an 
anuml preMousl> Jcwicr noted this, but no attentoa n-i 

pud to it III 1 * 112 , ritche found tint persons who were immune to 
smallpox would not ^no a leiction with nuterial tiktn from lanctlla 
eases lie sw^^isted this as a means of diirircntial diignosis llis idia 
ing tint the plnsidin could niiLc the tests on hiiiiself or some person 
pwMousU prep in d with \Accmc Mnw 2 Ii suggi'strd heating the tirus 
to be used in thi ti tlolO^C for fi\cnumitcs in order to avoid accidental 
uifcition b\ 8 \plniis 

bnrrc md Ikekwith Invo applied this method to «ciisitizc(i animals 
and studied the cffcet of vuciiii, llio contents of the smnlljwx iesicl(«, 
md till chuken jKix \c i«U'» on the skin of prc\ lotidj \acciiiafed aiunials 
Ilio unis la injected intridinnilh On the di\ prmding tlic do»c tuo 
arois nhout 'i <in in di mietcr iro shaved and chpjied ou the hick of a 
prt 1 imi«h V i0( 111 111 d unji) i) 1 rom 0 <t > to 0 1 cm of imitinal w lujectol 
dmat\ into tin <ikui Wuhm iwiut> four liouts the reaction appears 
and rrachis Us nmimiim the ^eexuid du> iliero is an nifiltratiou of the 
skill with Ttduias which fides Uforo tho jnhltiutKm di ipinan Ivpiul 
reaotious nii> bt producid be v n'cnio vinn or tho ooniiiits of smilipox 
vrsiehs Jlus ijuieriii! cm lx kept for nine divs at ice-lxix tcmpcratiiw 
and still p\c the reaction < liiekenpox \inis does not produce an) rrao- 
tion 111 thrvi aiJiimU Ihc rihhits riism their sensitiveness a long vehde, 
sonic of them for one voir iftor tin oripind vuecination lliis ini' 
used pirtunliriv m the diffcrciitnil diagnosis of sin ill pox md chtcknipox 
and should prove vcr> valuable in chcdkiu^ up llic clmical diagnosis 


VACCINATION, THE SPECIFIC PBOPHYLAXIS OP SMALL-POX 

Vaccination Dia> bo described vs the production of an immunity fo? 
smallpox ui man bv inocvilvtton with the vmts of vaccimn or cowpov 
Tins inoculation is clnracterircd bv the production of one or more papidei 
which chaiigp into vesicles bctonio nrobihcvtcd, pass into a pustular stage, 
and finallv drv up with the Mpiritiou of (he «e ib, leaving Whind a ritlier 
tvpical scar kccompinvin^ this arc svmptoins ot a constitutional nature, 
chtef of uhich art fc^iranti moieor low innlaiNO 

Correctly to vnideistand the imiHtrtvnco of vaccination and the great 
benefit which it has confemd upon the human race, vt is necessary 
to hear in mind that, prior to the bcQiiiuiug of the imicteonth tcnlury, 
smallpox was tho most widely diSM.minate-d and most drevded di'ca 
Th« number of deaths caused bv tho disease was appalling Tho popuia 
tion of all couiitries was made wp of ludividiials who had had the disc'a«c, 
usually in childhood, and who had survived it Occasionallj individuals 
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would not tal^e the disease until late m life, hut in a general way the 
disease was regarded much m the li^t in which we now regard measles, 
a disease which almost everj one had before aeien jears of age 

It was estimated hi Bemomlli wnting about 17C0 that smallpox 
carried off the thirteenth or fourteenth part of each generation 

The disease was present m all oonntiica practical^ all the time , but 
from time to time devastating epidemics would sweep the various con 
tinents leaving in their wake not onh a tremendous number of deaths 
hut a population with scarred faces, blind eyes and numerous other 
serious affections 

I ock DisKAsas OF \nimals 

These diseases bear a ver\ close relation to vaccinia and, taken alto- 
gether with the lanoiis changes biouglit about b\ inoailation info various 
animals form one of tJie most lunous chapters lu the natural historj of 
disease These diseases nia> be divided into two groups l!ic first 
occurring in epidemic form and also sporadicallv is verv easily com 
mumcated from one animal to the other t be contagious principle traveling 
apparently through the air although I believe a careful studv will reveal 
that this transmission through air is more apparent than real, the traus 
Dusvion in such cases caking place througli infected dust and infected 
particles of skin, saliva etc ^ second characteristic of this group is 
that these diseases are for the most part very fatal and a third common 
characteristic is that the eniptiun is ^cueral This group includes imall 
pox as It occurs in man shecppozoroviuia and diK^en pox The second 
group practically never occurs in epidemics is duo to an accidental or 
intentional inoculation the virus from the eruption being dcfinitelj trvas 
miUtd in a known manner into an abrasion of the skin at which pomt it 
causes a local eruption usuallv one or more pocks and these diseases are 
rarely fatal This group includes vaccinia or eowpoi horse pox and 
several other pock diseases the nature of which is not very well understood, 
owung to the fact that opportunities for their studv are rarely afforded 
These include the pock disease of camels of ^^oats, and of monkevs and 
it IS quite probable that m all three of these instances wo are dealing with 
one of the above diseases that has been inoculated into the animal in 
question 

Sheep-pox — Sheep pox occurs as *111 epidemic disease the incubation 
of which 18 from eight to ten days It is characterized by a general erup- 
tion and by constitutional symptoms and it is attended by a very bi^b 
mortality, from 25 to nO per cent If the virus from this disease is 
transmitted to bealtby sheep by inoculation a milder disease is produced 
the incubation period of which varies from four to eight dav s, and when 
the sheep recover they are immnne hut unfortunately this method of 
protection IS attended with a too great mortality to be of any service 
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Laboratory Diagnosis — In some infections diseases the cntanooii* 
injection of tho urns Mill e,i\o nso to an inflamrantorj reaction in an 
aninnl proviouslj sensitized Jenuer noted this, but no attention Mas 
paid to it In 1912, Ticche found tliit persons mIio were immune to 
smallpox Mould not guo a reaction uitli material taken from larietlla 
eases lie siij^j^estcd this ns i means of diffcrcntnl diagnosis llis idea 
Mas tint the phesicinn could make tho tots on himself or some person 
prcMoiisI) prepared Mith \accine aims IIo 6iigg,estcd heating the nms 
to be used in the ti'>t to 70® C forfiie iniiiutts in order to aioid accidental 
nifcctioii b> s>pliilis 

horec and IltekMitli hare applied this method to sensitized animals 
and studied the elFeet of aaicuie, tho coiiteiils of flic smallpox vesicles, 
and the chicken pox \t«ulcs on the skin of pieviousl) \nccinafcd animals 
The amis is injected intridermalK On tho daa preceding the ilo«e t«o 
areas about 5 cm m diameter iro shaatd and clipjKd on the bick of a 
pcea umsla a accinatcd aiiim il I rom 0 0 • to 0 1 cm of iii itcrial is injected 
directla into the «kin Within taaciilj four hours (lie reaction appears 
and reaches its miMimim the second daj lliero is an infiltration of tbo 
skin Mitli ic<ln(as aalucli fades Uforo the mfiitratioii di ippear* lapical 
rcaotioua nna be prodiue*! b\ aaeciiio aims or tbo contents of small poi 
aosioks This uiaton il can W kept for nine dajs at icc lox (eiiijKraturo 
and still gi\e the reaction Chicken pox amis docs not produce a»\ reac* 
tion m theac animals Hie ribbits retain (heir sciisituciuss i long while, 
some of them for one >oar after the origin il aaccinatioii Ihis niaa be 
used partioiil irK in the diflorciitial diagnosis of small pox uid chicken poz 
and should proac aaluablc mchccking up the clinical diagnosis 

VACCINATION, THE SPECIFIC PROPHYLAXIS OF SMALL POX 

Vaccination im> bo described as tho production of an imnmmtv for 
small ijox in man b> inoculation Mifh (he vmis of vaccinia or coup’X 
This inoculation is characterized bj tbo production of one or more papules 
which chan^iC into vesicles, bceomc umbiheated, pass into a pustular staec, 
and tinallj drj up with the separation of tho scab, leaving behind a rather 
tjpical scar Accompanjmg this arc svmptums of a constitutional nature, 
chief of winch are fev er and more or less inalaiae 

Coriectlv to understand the importance of vaccination and the gieat 
beneht winch it has conferred upon the human race, it is neccssarj 
to bear in mind that, prior to tlio bcj^iniim,, of tho muetcenth eentun, 
smallpox was tho most widtlj disseminated and moat dreaded di'^ea c 
The number of deaths caused by the disease was appalling The popula 
tion of all countiies was made up of mdividiials who had had the disease, 
usually in childhood, and who had survived it Oecasionallj individuals 
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been a very oommon disease, and it is mneli rarer now than formerly, so 
much so indeed, that a 8mj,le 4?a'(c of it is recorded m the literature and 
IS regarded as a matter of great mter^t It is a disease which is more 
apt to be seen in the spring or earl^ summer, at the time when there is 
the greatest flow of milk, and it almost alwavs affects cows, but it has 
been ohseraed both m calves and m bulls ^^hen it starts in a herd, it 
spreads rapidly, usuall> heing transmitted by means of the hands of the 
milkers The cww inaj ha\e feter .md loss of appetite before tho appear- 
ance of the eruption on the skin, or the eruption mav he the first thing 
noted. There is a slight difference between the eniption in the natural 
cowpox and tho inoculated variety In tbo former the eruption comes 
out in crops so that the %anous stages of the eruption ma> bo noted on 
the udders at the same time, just as m human chicken pox the eruption 
comes out :u successive crops In fbc tiiocuJafcd cowpox hoHCver all of 
the papules start at the some time and run through tbcir course in about 
the same manner Tho udder becomes swollen and painful and there 
are small red papules present, which vary m sizo from Vs to 2 to 3 cm 
Vesicles appear on these and they become multilocular Thiy mav or 
maj not bl umbilioated In about a week (be clear Icmph has changed 
to pus, and on about tho twelfth da% the eruption begins to diy up During 
tho pustulor stage there arc usually constitutional g^mptoma chief of 
which 18 feier There may be slight variations in the course of tho disease, 
and considerable vanatiou m tho appearance of the eruption due to 
secondary infections which sometimes produce marked ulceration The 
scabs iisuallv separate between the ti.,htc€iith and twenty first day and 
leave behind typical scars One attack confers iinmunitj yvhich apparently 
lasts as long us the cow Ines The immunity produced m man differs from 
this in that it gradually becomes weaker and may wear off, «o that the 
indnidiiul becomes siisccpfiUe to smallpox and also to cowpox and a 
subsequent vaccination may produce a <itcoud sore and a second immunity 
This varies conndtrablv m different individuals 

Cowpox is easily transmitted to man, and when this is accidentally 
done the inoculation is usualh upon tho Lauds of those iiuJking the cows 
Inocul ited into animals it produces a local sore In passing through some 
animals it seems to gain in virulence for example, in the rabbit, a lymph 
which in loam,, its vinileneo will usualh ngain it. In. sheep it produces 
a general eruption and the disease may become highly contagious for other 
sheep and occur m epidemic form so that cowpox inoculation cannot be 
used to protect sheep from sbcip-pox. 

IIlSTOBV or \ aCCI>ATIO’T 

The history of vaccination dates baek to tho traditions that have been 
handed down iji almost all countries in various parts of Asia and Europe 
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‘'htcp-po^ 13 uot orduiarih i taust uf diatli m man, and it la onlv ^itli 
didicuU\ that it nuN lio transftrixd to lum li> inuuiliitiou Wan it had 
Lccu traiisforrcd, as in tlu c\]M.riiiKiiU of biciH), it \'a3 found that it 
prudmcd i local iniption wlmh conld imtlx told from ordinar\ laccima 
and nliicli aJiordcd protection ‘i},anist small |X)X Tlie dilliciilt\ of sec^^^ 
lug a succissftil uiociilatmu ami its Uiidino to sjiriad m cpidcnuca 
araou^ sbicp prcttiit its licint, n&td tu producing imioumtj for miailpox 
lu tlic luiman being ilic dibcisc maj be tnnsmittcHl to other nmmals, 
to c ittle and to rabbits If the \irU3 from i \L3iclt lu man, or from a 
cow orfrom iribbit 13 rcmocwlntcd into Iiculllij bluip, this rctro-oiiuatioi] 
is usualh aiicceisful produces onU a loc ll sore, ind jirotccts the sheep 
against she* jvpox Shrop jicx m Ik. transmitted to ^^^ats, and it is lliun 
usualK called gnat pox Ibe \iru 3 obtained from go its has been w td in 
the paat to secure imuiumti ig-iinst siiiill jwx in mui, but comparattuir 
little 13 dcfiintch huowii about this subject The ehcep la not ordmanb 
susceptible to iuuiiaii small pox. 

Horse pox — Ibis is a local dv^eawj trausimUeil from one aaiinal to 
another b\ lufleulitioii It is apt to occur as i locil truption about the 
fetloeh joint of the bind legs, perhaps due to the freipieiit mjurt of tb s 
part of the bods Sometimes it produces i more or Ie »8 widespnad erup- 
tion from auto inoculation, and a general eruption ma\ be produced b\ 
injictin„ the \irua into the \c1113 or hiupbalics of colti^ The dise 3 «e 
ma\ be transmitted to cows, m winch case it is uaualb earned li tbc 
milker, who has prc\ lousls dressed the soks ou the borso Jciincr thought 
that cow pox was denied from bor«tt-i>ox, but this is ijuesttonaWc Both 
human smallpox and cow pox, if luoculited into the horse, arc capable 
of causing lesions winch it is diihcuU or impossible to distiugiush irom 
the ordmarN natural hor Inoculated into nna, it produces lesidei 

that resemble the lesiclcs uf \acciiiia, and it protects from siinll po*) 
has been proicd bj the cxpenimnts of Sitco uid also of I*oj The pock 
disease of camels nuutvuiicd above maj be truvsiuittcd to man, umallv 
accidentally, as on the lianda of milkers, md individuals ^o alhctcd are 
said to bo protected from small pox. 

Ape poX —Monkey 8 are susceptible to small jiox, and elunng cpJ 
deniJC? m the tropus thoyr have been knowni to take the disease natural!' 
Thev may bo vaccinated with cowrpox, and an imiumiitv produced m this 
way When th< smallpox lymph is inoculated into monkeys, it « udiv 
causes only a local sore, but sometunea this vs acexiiupamcJ by a general 
eruption. 

Cowpox — Iho most important of all the puck di^casis of auimals 
however, is the cowpox or vaccinia This is seen as i result of inocula 
tiou of tUo V irus of the dis* ise from one aniin il to another, and it occa 
sionally occurs without any such apparent inoculation This latter i8 
designated as natural cowpox. Natural cowpox apparently never has 
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individuals wlio had had accidental inoculations with cowpox were suhse- 
quentlv inoculated with smallpox and all uusuccessfullj In 1796 an 
opportunitj was presented owing to the development of a cow pox vesicle 
on the hand of a dairj mud Sarah Xelinca bj name, and on ilaj 14 
Jennervaccinated Janitb Phipps ahcalth^ bov of eight j ears of age, using 
a method similar to that used in the inoculation of small pox The 
vaccination ran a tjpical course and six weeks later Jenner inoculated 
him with smallpox, but without success In 1769 or 17 j 7 Jenner sent 
a manuscript containing the results of his work to a friend who was in 
close connection with the picsidcnt of the Lo>al Societv, but he received 
the fnendlj advice not to publish the paper in the Transactions for fear 
of injuriiij, hia reputation He tlwrefoie resolved to publish the artiele 
himself, which ho did in 1798 under tlie title of ‘ in Inquiry into the 
Causes and EtFects of Y anola \aocinaj a Disease Discovered m borne 
of the^\cstem Counties in Enjaiid Particularlv Gloucestershire aud 
Ixnowa hj the Name of Cow pox The publication of this paper brought 

forth a host of unfavorabli. criticisms the most important of which were 
those of Dr iDginhousz who op|>o ed Jenner s ideas The opposition 
at this time to vaccination was marked and JenneFs statements were the 
subject of considerable ndicule In tho lucautime his vaccine Ivmpb 
which had been transmitted through some five generations, had been lost 
He succeeded, however, in again obtaining the cowpux virus aud vaccinated 
others with it Some of the medical m<n and scientists were interested 
m proving or disproving, Jenners theory amoiig whom inav be mentioned 
Pearson and Woodville wbo inoculated over 160 individuals with cowpox 
Over 60 of these weie afterward inoculated with smdl pox but none took 
the infection In March 1700 I carson sent a letter in which he inclosed 
an lufcctid thread to some 200 practitioners with the rcipust that the> 
try its effects niid report llieir results Ho also spat the virus to Pans 
llerlm, Y icuiia, Geneva Hanovir aud to 1 < rtugal This is not the place 
to go into the details of the diseiission which foik place at that time 
Suthce it to sav that Jciincr published m 17 jO, hurthcr Observations on 
Y anula Vaccina; or Cowpox nnd in ISOd V Coiitmuation of Facts 
aud Observations Rclatnig to \ inola Vacciua; and in ISUl, ‘The 
Ongin of Y accine Inoculation ’ In 1709 a public vaccine lustitute was 
started bv the friends of vaccmntiou md Pearson was placed in charge 
of this \. few jears later, m lb03 a Roval Institute for the extermma 
tion of small pox was founded and Jenner was placed at the head of it 
a position which he retained for mam >can Both of these institutes did 
a gieat work lu spreading the propaganda of the prevention of small pox 
There was alwava more or less opposition to vaccination in England, 
aud this was based on various grounds perhaps chief!} because it was 
an encroachment on the rights of tho individual There were also objeo- 
tious of a more political nature raised in England ind more particularlv 
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'\nd lu iftxico, that indiMiluals who hate been affected hj cowpox or tlie 
other pock disc ists of aminals Ime been n j,ardcd as immune to small poi 
There arc ^^guo traditions that the disease has been pnrpo<sel\ transmitted 
to man with the idea of producing imiiiiiuit^ IndiMdiials ha\iug imiuu 
uit> to small pox h^ reason of tbcir ha\ tug had m accidental iiioculaliuu 
ha\e at a irious times been subjected to inoculations, the hrst of which 
is probahh that of Sutton and btwster, who, in Lngland in 176t>, mocu 
late el such an induidunl uitli am ill pox, the inoculation being unsuccessful 
Ileim relates tint he was told b> his father, in 1703, that iiidmduaU 
who had hid cow pox were not suaccptible to snnll pox Pose, m 17C!), 
also noted this fact 

Tlie first undoubted record of tho oiwpov Mrua being inoculated into 
mail to proiciit small jxix was the aaeciiiation done lu 1774 bj Benjamin 
Jest^, a fanner lieing at \c(miiis(cr in Dorset He aaccinated his wife 
and two sons PI lit, a Gtniiiii school U icher Iniiij, near Kiel, ni 1791 
N iccuiated vnne uwliNiduds m i Muulir mimur, md there were \inou8 
other spondic experiments winch need not be noted 

lo Jciinir beloiij.8 tho credit of IiaMii^ tborouglil^ studied tho question 
of immumt\ as it relates to cow pox and siiiall po\, and of lining collected 
and pnblislicd data lud the records of Ins cxpcriinciits, so thit, duo tohu 
publication, caociintion rapidly licciiue a worldwide procedure There 
were mam other workers in the field, too uiimerDus to mention, hut one 
ciniiot piss ocer without noting tlie work of feacco, tlio Italian oh crur, 
who, next to Jennor, did iiioro to promote our knowledge of vaccination 
and conscquciitle its use than an\ one else Ihcro is «omc difference of 
opinion as to when feiiiicr started Ins obaervitioiis iiixni cowpot, but it 
was probibly not until about 1778 that lua attention became c'^pcciallj 
turned to this subject 

Jenner w IS ipprenticcd itaven cirly igo to ^fessre Iiidlo', pncti 
tioncrs at Sudburv, lu ir Bristol, ind he rein lined with them six vears 
It w IS duniip, this period itcoreliUe, to Baniu, that the famous niilkiiuid 
incident occurred A vtniiig roiiiitre wuin in came to seek advice, md the 
subject of small pox was niciitumcd m her presence She is said to have 
observed, 1 cannot take that di<H.ise, for I have ii id cow pox ” In 177a 
he inoculated a certain JLrs H witli small jvox xitua and this was unsuc- 
cessful, a result which he attributed to her hiving previouslv had cow pox 
Irom that tune on he studud all the cases that ho could find In 17^0 
there is a record of a conversation which he had with Ins friend tdward 
Gardner, m which he explained the subject of the protection afforded 
against smallpox In 1788 he took a drawing of the hand of a milker 
vntb eovvpox to London, where it was shown to v irious incmbcra of the 
profession The subject of cow pox became more or less talkeol about, and 
was the subject of conversation and lectures, and various references 
occurred ui the medical publications Jcmicr collected lo eases in which 
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In 1801 lie secured ofEicial recognition for it, and the Impenal and Rojal 
Institute for foundlinga was made the Vacciue Institute 

In Switzerland it was introduced bj Odier ^ aocination was intro 
duced earlj into Eu««ia and \accme institutes were founded in the largest 
cities and the better classes hare al^ra^s availed themselves of this means 
of protection As a «)untr> Russia is rather poorl> vaccinated peihaps 
less since the abolition of serfdom as the caro of the landlord his been 
removed from the virj lowest classes 

Vaccination has httu practiced in Holland and Belg:mm although 
there 13 no special legislation on the subject It was introduced into 
Sweden in IhOl, and, shortJv after, a compulsorv law was pas ed In 
Norwaj and Denmark special decries in favor of vaccination were issued 
in 1810 and, while those did not make vaccination toinpulsorj the interest 
taken almost amounted to a law 

The most satiafactorj and interesting results have been obtained in 
Germanj Vaccination was introduced into the various Gennin states 
and in 1802 there was a public vaccine institulioii started lu Berlin and 
shortly after in other cities 

In Irussia there was no law until 1810, when a law requiring that 
school children be vacciuatcd was passed a law similar to one that had 
been adopted in iustna 

The first satisfactory compulsory vaccination law was passed m Bavaria 
m 1807, due to tbo influeucc of Reiter This provided that all infants be 
vaccinated m their firvt jear of life Tbo enforeement of this law resulted 
in small pox becoming excccdiiiQh rare in Bavaria 

In 1870 one of the wor«t epidemics of small pox of recent times started 
and spread throUj,hout Europe, largely owing to the movements of troops 
This epidemic did not cea«e until after 1873 when peace had again 
restored the normal quiet The Oenuans were fairly well vaccinated for, 
while there was no revaccination law those euterin^ the armv were alvvavs 
vaccinated while m hranco vacciuation was viry poorly practiced and, 
as a result thcro wero not only more cases lu the trench army hut they 
were of a more malignant type, and tho mortality was very much greater 
111 France The absolute mortality was fifty times greater than in 
Germany, and the ratio of deaths to the humber of ca«ca nearly twice 
as great Shortly after the formation of tho German Empire the German 
vaccmation law was passed m 1874 This law provides that all infants 
must be vacciuaUd during tho first year of life unk'ss the infant has had 
smallpox during that jHiriod If, for any reason vaccination should be 
regarded as a dangerous proeednie owmg to the ill health of tho infant, 
it must bo vaccinated withm one year after its recovery from anv such 
conditiou Revaccmatiou must be practiced when the child is twelve years 
of ago if m a public school unless it has had small pox during the past 
five years If this vaccination is not successful it must be repeated the 
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in other countries somo of tlio opposition was placed on religious grounds 
Ihc dauber of truusmitting s>philis also funiishcd a fruitful source of 
objection ulnch uas cicntuully oicrcoinc by tho uso of lunis obtained 
from animals flitre ucremimerous attempts to scciiro a \accuiation law, 
but tho opponents aluajs siicuulcd in presenting its passage, and, m 
spite of iiumcTona suorc epidemics, a law u is not passed until 1867 
In 1855 the Gcuer'il Hoard of Health scut to 5-12 authorities in \anoas 
parts of the world and secured replies from all of them on tho etScicnn 
of \accination and its possible dangers The results of this imcstigation 
were published in 18 >7, m the Blue Book on. Yacciiiaiwn, which still 
remains one of tho greatest monuments to Jeiiner, as well as one of the 
most complete collections of facts couccriiuiQ % iccmation that we have 
The efhcicnc^ of tho 1 iiglish law Ins been impaired b^ tho introduction 
of tho eon eicnce chuse, which allows a jHrsoii to object if be lias con 
scientions scruples against vaccination Ihe progress in Ireland and 
bcotland was uho slow V compiil or} hw was passed m bcotlaml lu 
1SG4 

Tho carh history of vaccination in various coiiutncs foniis an Inte^ 
cstin^ chapter m tho history of medicine, but we cm oul> mention a 
verj few facts in couuectioii with it Next to the work of Jtimcr is that 
of Luigi bacco, of Lilian, who became a gTcat friend of Jtnucr and 
started a vaccine institute, and did much toward spreading the practice 
of vaccination Ne> law Las ever Ucn pis«od m Ital^ making vaccination 
compuhorv, but it has been furl^ gemrallj practiced Following out 
the suggestions of Qalbiatt and Feola, Negri succeeded m elaborating tho 
method of using animal vims in 1849, and this method has verj largely 
supplanted the use of human virus m most countries It is very frenjaenth 
referred to as the Neapolitan method 

III i ranee the first vaccinations were done by Valentin and Desoteux, 
and this method of preventing small pox was greatly spread by Aubert 
and Huisson In 1805 Nipole-on had those of his soldiers who had not 
had small pox vaccinated , and m 1809 tho first Occrco in favor of vaccina 
tion was issued Vaccination was never very jiopular, however, and was 
only imperfectly done, although cousidcrahlo interest from a scientific 
standpoint has always been manifest Tho report of the Coiumi‘'sion of 
Lyons in 1805 and tbc subsequent publications of Cliauveau are anioUj, 
the best known articles France paid dearly for neglect of vaccinatiou 
in the Franco Prussian War as noted below under the heading of Germauv 

Vaccination was introduced into Spain and Portugal about 1800 and 
has been practiced to a greater or less extent, although there are no 
compulsory laws dealing with the subject 

In Austria the subject was taken vip by Ferro and spre id particularly 
through tho efforts of do Cairo, who vaccinated large numbers of mdi 
viduals and circulated pamphlets and vaccine lymph at his own expense 
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of this method which permitted the rapid spread of vaccinatioa at the 
time when it was hr^t introduced If it was desn-ed to preserve the virus, 
this was done bv drjing it on threads, i\or\, or bone points In more 
recent times it has been drawn into capiliary tubes or into small bulbs 
usually with the admixture of equal parts of gHcenn, The Ijinph should 
be taken prcferablj ou the eighth day, althoug^i it may be taken a day 
earlier It is not a good plan to use the Umph after it has become 
purulent This method has pracficallv fallen info disuse with the excep 
tion of a few individual practitioners who continue to use it and a few 
countries, of which may ht mentioned Alexico, where it is said the human 
lymph is still preferred In Gcrmam the law prohibits the use of any 
except animal lymph hut if is probable that m the other Euiopcan conn 
tncs more or less human lymph is used and marketed In collecting 
the lymph from the vesicle radiafin,^ scarifications should be made and 
the Ivmph taken up on thi end of a lancet or m capillarv tubes or bulbs 
Sometimes it is taken upon clean glass slides and allowed to drv between 
two pieces Tho advocates of the humanized lymph argue that the virus 
18 less apt to be contamuntcd with bacteria that it is more certain to 
take especially when transftrred directly from arm to ann iiid that it 
18 less expensive There ate other advantages urged which need scarcely 
be mentioned The obicetiou to it arc tho possihle dangers of transmitting 
svphilis and other dis<a es and while (bo transmission of svphilis is 
a real danger the disease is probablv not cau ed in this vray as otten 
as was thought as the vaccination of an infant with hcnditarv Bvpliihs 
often causes the syphilitic cmptiun to appear at the site of the vaccina 
tion The fact that the transference may occur however, is siifticiont 
ground to exclude humanized lymph from ordinary use The danger 
of tho transmission of tuberculosis leprosy, and other diseases is a 
negligible quantity For the use of animal lymph we aie indebted to the 
Italian observers For the most part members of the bovine family are 
used although other animals mav at times b© substituted the rabbit having 
a number of advocates 

The technic of preparing fho vaccine vims consists first in having 
the proper seed There has been in the post more or less contention 
particularly bv the antivaccinationists that the sted viccine was not uni 
form that there was a possibilitv of its being horse po\ instead of cow pox 
and that it was also probable that smallpox inoculated into animals and 
transfentd for several generations was used This question is of coinpara 
tively little importance as it has been definitclv proved that the vaccine 
virus u ed at the present day is capable of conferring the immunitv which 
IS desired, and the remote origin of the various strains of vaccine virus 
is only of academic interest 

The method here described is (hat used m the National Vaccine 
and kntitoxin Institute of Washmgton, D C, but practically the same 
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ne\t Near There iri, special Naicinc pli^siciaits provided for, so that 
\ iccination ini^ bo Ind vvitliout coat, uutl tUe law provides that the, indi 
vidual vacciiintcd must n turn uot larlitr than tlio sixth uor later than 
the eighth d iv to tlic pli\siciait vvlio vacciti ited him ni order that the 
result ma\ be dotcniiined llecurds of all vucciiiatioiis and the results 
must l>o kept b^ the phvaieiiiis doin{, the vacciiiatiutis, and sent to the 
‘Witbonties at stated lUtervaU In vtlditnm to tlna the parents or gwaidiaa 
must obtuu lertitu it« s of \ ictiiiatioii for all children under their can, 
and tliise an to Im furmshed whin deiiiiinded h> the authorities Tlie 
Ginn III (in his not Ixeii )>assed or enforced without a certain amouut 
of upptsitiuii , but so far the <)p]vone)its h ivc ihviivs been outvoted iii tin 
Kiiebsta^ Va a result of this thorough vaccin itioii, Oeniianj has had 
no epidiimc since ls7 i and there halt been scircilj mj cases of small 
pox in Gi rm iu\ except those c» es which ha>c been imported from iicicjh 
boriiip, countries where vacciimtion is not practieed to such an extent 

III \mLriia mocuhtioii w is pructiced parlieiilarlv m X^ew Ltiglanil, 
and Dr lUiijanuu Materhouse of Poston, w is particularly active in 
the pnieutiou of smallpox It was very natural tint he should become 
uitirestcd m vaccmition In IT'ii) he wrote an article which was pulr 
lisiied m the ( ulumliiixn ''tniiiitl of M ireh 12 entitled ‘Soaiethiiig Cunuus 
in till 'Midicil I me ’ hi Jiilv, liOO, iftcr hiviiie, secured some virus 
fnnn hiiplaiul he vaceunted his sun iiid sub cipiiiilly a servant Ui} 
twelve VI irs of age, and in mf iiit nid its nur»e Flu se individuals were 
exposed to sni ill |)ox and d«o iiiocul ited, with nciritive results President 
JetFerson bad his fiiiiilv v iccinnted with the virus which he secured 
from ^^atlrll 0 ll 8 c Iroiu this slock the District of Columbn and niwi> 
states were supplied llic priclico of Tucinatioil in the United Statis 
virus grcitlv in the dilfercnt states, and the compiilsorv laws that exist 
have ii8uall> been thi result of m epideniK , ns, fur example, in the ca^e 
of Baltimore, wlierc it wis not until there had been seieral thoiiaaiid 
casts and a vtrv HrpP iiiimbtr of tit iths that a compulsor> laccmation law 
\\ js filially passed which provided for the vaccination of all individuals 
although the oiil\ inspection provided under ordinary circuinstanccs is 
to sec tint tho children ire v aeciuateel when thev enter '»chool 

Cultivation m Vitro — Stemhirdt iiid I ambert, usuio the Ilarri'ion 
method of cultivatin}, tissue in vitro hive made studies m rabies, vaccinia, 
and sipliihs They showed that there was i detiiiite nuiltiplicatiou of 
virus HI tissue cultures when comcal tissue was used in the culture medium 
The multiplication vias exeeediiij,ly slow and they were able to carry the 
growth through three inoculations 

The Preparation of Vaccine Virns — Vaecme vunisniuy be obtained m 
several different ways The older method was to use hiimauizcd virus, 
and the lymph vvas taken direct from tho vaccine vesicle and transferrod 
to the ann of the person about to be vaccinated It was the simplicity 
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gatlicred together by lightly curetting tbe vaccinated surface In former 
dajs the l\mph onl^ was used, but it waa found that the pulp, which 
consists of the remaiiiin-, porlioua of tbe vaccine vesicle, contained moro 
of the active principle than did the Ivmph and that both together could 
he used to great advantage This la placed in sttnle vessels and removed 
to the lahoratorj, where it is tborou^ly inixul with a solution of oO per 
cent gljcerin and 50 per cent normal salt solution The mixture i3 then 
placed 111 a refngerator and allowed to remain then for three or four 
wcLhs At the end of that time aamplea are tahen, and plate cultures 
made and incubated each plate represeuting the quantitj used in one 
vaccine point LvmpLs at this period var>, some showing scieral hundred 
colonics of bacteria to the vauimation, and others showing manv times that 
number The results of this primary test are recorded, and if the bacterial 
count is low another count is made m i week’s time This is continued 
until tbe lymph does wot show over fifteen or ttPcntv colonics of forci^ 
bactena to the vaccinatioo OccasiousHy the lymph shows no foreign 
growth whatever, so that it mav be put out witbm a short time vs early 
as SIX w ceks, with none or almost no colonics of bictena to the vaccination 
When the count is sutficientlj low tbe djlfereut cultures of bactena ore 
eiamimd microscopicallv and a portiou of the lymiph is inoculated into 
fermentation tubes At the end of seventy two hours 2 c c of the bouillon 
culture 13 withdrawn from the fcrmentatiou lube and injected subcutano* 
oush into guinea pig« The absence of gas or anarrobio ^rowtb in the 
fermentation tube at the end of seventy two hours negative results from 
tho injected guinea pigs aud nt^ative results from the microscopic exami 
nation are all ncces»arv before tbe Ivmph is finally pa«>cd Sometimes 
tho lymph is discarded, owing to the pre^tuce of the colon haullns or 
other gas producing organism lu former years the calf Was kept from 
eight to ten days after tht lymph was taken but in no instance did a calf 
develop tetanus If the postmortem examination which i« made immcdi 
ately after the vaccine pulp is taken shows infected lymph nodes or 
lesions of any of the organs the lymph and pulp are rejected Evervthuio 
used about the inoculation is Ihorou^hly sterilized with a sterilization 
which 18 sufficient to kill the tetanus organism Evervtbing that can be 
IS sterilized m an autoclave Tho ivory points aie ■sterilized by means 
of fractional steaming The finished points and tubes are subjected to 
examination by means of cultures and it has been shown that there is no 
contamination m charging the points or in filling the tubes 

lust as human vaccine virus occitsionallv runs out without anv apparent 
reason it so happens that m the calf it will do the «ame, so that the i aceme 
seed is transferred to rabbits from time to tune and this procedure seems 
to increase its virulence 

The diluent for the virus vanes m different makes, but almost all 
substances used for this purpose have been discarded in favor of 50 per 
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tcclinio IS used bj tlic a anoua firms lutcrcslcd m tlio production of vaccine 
vims and lu tin. United States this is done under rules which ha\c 
been formulated b} the U S Public Ilcilth Tnd llanne Hospital 
Sen ice llio chief \ inationa will bo noted Country bred heifer calves 
of from 81 V to ten weeks of a^e arc chosen, tho heifers being preferred 
because (hc\ are more cIliii 1>, and the ^oiing cahes because thej are 
moie susceptible to tho vicciiit, and bcciuso thc^ ire less likely to devclup 
tuberculosis Ihc 'tnimals die pi iced in a quarantine stable, the tern 
perituro is taken nig,ht and morning, and thej aro carefully inspected 
each day b^ a competent ■velcnnanaii fins period of quarantine lasts 
for so\cu da;>8, and the \aecinatioii is usually made on the seventh day 
Some producers of vacemo virus lest the cahes to be used with tuberculin, 
but this procedure is often not carrud out, owiiio to the fact that tuber- 
culosis rirel> develops iii cahes is young as those used, and, if it should, 
It would be discovered at the postinortom examination which is held on 
evorv animal imnndiatily after the vaccine pulp bis been icinovcd The 
danger of transnuttuig tuberculosis from a calf by means of vaccine 
virus is so rcinoto as not to need serious consideration Lach calf is 
given an idcatifv mg number vvbicli becomes tho laboratory number of tbs 
vacciiio obtained from it, and appears upon (ach scparito package of 
vaccine , and under this number there is a pcrniancn record of tho history 
of the animal the kind of seed used, and the notes of all tho vctcrmaiy 
and laboratory observations made m connection witb it A record is also 
kept of when the virus is shipped and to whom. After the animals have 
parsed quarantine tlic^ aro at once prepared for inoculation by carefullv 
shaving the hair fiom tho entire surface of the abdomen and scrubbing 
the calf thoroiighh "ith green soap Some antiseptic solution is then 
applied, which is subsequently washed oil with sterile water The calf 
IS taken to the operating, room which is built after the manner of a 
modem operating loom, vv ith walls and floors of concrete and the furniture 
of white metal and glass The vvholo room is kept scrupulously clean, 
the walls and funnturo frequently washed with hichlorid solution Tho 
operators work m clean white suits and every precaution is taken to 
render tho operation as aseptic as possible The inoculations arc carried 
out by making a loiio superficial incision down tbo wliolt length of tho 
abdomen, vv ith cross incisions of one inch Tho seed v accino is thoroughly 
rubbed into these and then the animal is removed to the incubating room, 
vvhicli is kept at a uniform tcmperihiro of 70° F, and is darkened bv 
drawn shades The animals are fed only with pasteurized milk and arc 
kept as clean as possible On the sixth day, which is somewhat earlier 
than the time u«ed for taking human Ivmph, as the vesicle develops more 
rapidly m the calf than m man, the animal is again removed to the 
operating room and the pulp removed, with tho same aseptic precautions 
as had been used in making tbo inoculations Tlic lymph and pulp are 
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been 8ugj,ested, sucb us chloretone, sodium biboratc boracic ucid toluol, 
potassium cjauid, phenol, and clilorofurm vapor The addition of 1 per 
cent phenol in ^Ijcenn has been su^stcxl It apparcntlj does not inter 
fero ivith the efEciencj of the mtus m the. throe months period iihah is 
usually allotted Fornet suggests that sterile %accine virus may be pro 
duced hv the use of ether A virus so treated is hactcnologieallj sterile 
and at the same time remains actne for weeks Other methods havi been 
at times sug^sted 

The one outlined above is satisfactory and tlio only advantage of 
the others is the possibility that the Umph may be put out more quickh, 
but It stems quite probable that the addition of tlitsi antisipfu-S would 
tventualU affect the virus rather maikedly 

Rabbit Virus — Various oWrvcis have suggt-sttd the rabbit as being 
an animal which will produce a very pure and active virus k dehentt 
haired rabbit is chosen the hair clipped otf of a lar^e area on the side 
and abdomen, and then dostly shaveu and scarified Ihe vini* is then 
rubbed on and the animal kept in a gtnnfree cage with a raised wire 
floor through which eiccretiuiis mav pass The animal is given a thor 
oughly cleaned carrot each dav and on the fourth day is killc I 
by chloroform The whole animal is wet with ^ per cent phenol and 
the inoculated area is covered with a piece of cotton wet with the «ame 
solution and this is allowed t> remain three minutes This is then washed 
with sterile water and the vaccine collectcil hv curetting With the t ihhit 
vinis there is little if am dangcrof infection from tubcrculosiB syphilis 
or foot and mouth disease l^bluts are nut included iii Salmons list of 
animals siiliject to foot and month disease and t,ibhits evpo«ed to the 
disease apparently did not contricl it The amount of pulp that ran be 
collected from a sing,le rabbit is comparatively small about an average 
sufficient for one hundred and fifty vaccinatioua can be obtained 

Rabbit Testicle Method —Noguchi has been abli, to produce a v iccino 
virus free from bacteria by growing the virus in the testa le of the rabbit 
The virus is first treated with ether, after the method of Fornet, to free 
It from bacteria as far aa possible It is then mjKtcd into tin tc«tick 
the needle being turned in various directions m order to obtain a more 
or less uniform distribution The virus inercasca m the tcstich and 
reaches its maximum four or five davs ifter the injection tlieu remains 
stationary until after the eighth day wlieu it hegiim to dnninisb aud at 
the end of five weeks it has practicallv distppcarcd The hstes arc 
removed and ground with sterile salt solution or CO per cent gheenn 
and this is kept as a stock emulsion It is ucct«iary to pass the vmis 
through several rabbits in order to bring about an adaptation to the te tea 
as the strength during tlio first transfer may be Icsa than the original spcci 
men from which the strain was derived fc>ub cqueuth the nctivitv rises 
until it reaches its maximum point at which it equals that of the skin 
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cent ohcenii, which has been showu not onl^ not to interfcro with the 
prL&er\ntiou of tin. \inis, but to lessen the lunnher of foreign hactem, 
especialh when kept m a cold place, and it il&o preicnta the possibilitj 
of the growth of the tetanus bacillus Iho virus so prcscncd will kap 
pcrfectl> well if kept cold, tbo tcinpcraturo preferred is below 0° C 
rather than ibovc it -10° C tho virus is almost pcrfeetlj preserved 
and the lowest temperaturo which is necessary to kill the vinis has ncier 
been dclcnnnicd It even withstands tho low temperature produced 1) 
liquid air dhe virus is iffccfid b> heat, and exposure to C0° C is sufh 
cient to kill it Vinis will ripidh deteriorate at room temperature, and 
a short exposure at 21° C (70° F ) lenders the vims useless 

rile 1 lorida St itc Bo ird of lie iltli issues the follow mg iiisfnietions 

Vaccine shoulil be kept on ice until used 

Vaecinc not kept at i low temperature becomes inert and will nut 
“take Dr I Igiii found that Vaccine kept at 140° 1 five minutes was 
dead Vaccine kept at 132° i five inumlcs was weakened Vaccine 
kept at 98° F thixo to four da>3 was dt id (This is bod^ temperature 
and about the temperature at which the vaccine would bo kept if earned 
in tho pocket ) Vaccine kept at 70° F one to three weeks was weakeued 
but nut dead Vaccine kept at *>0° 1 three to six months was still actnc 
(This 13 about refrigerator tcniporature ) Vaeemo kept at 10° 1 four 
jears was still active The lc«sou is Keep vaccine m the rcfngcrator 
unfit used Don’t u^e vaccine Uiat has not been kcjit at low tiniperatuic 
ind expect to get takes ” A Committee of tlie Standard ilcthods of 
Prep iring Small Pox Vaccine of tho Ameritan Public Ilcilth Associatiou 
found that an acidity of from VC to 1 pvr cent and au alkalinity of V4 to 
1 per cent are unimportant The degree of dilution vanes somewhat 
ordnianlv diluted in tho pioportion of 1 to S has been found to be a 
dilution winch pncticallj alwavs fakes if evcij thills el'se is all right, and, 
while very great dilutions will sometimes take as i matter of expcriincnt, 
fhev are not suitible for ordiiiarv pnctical purposes Lanolin has been 
suggested and is sometimes u<!cd iii hot climates, but it is more difficult to 
get a uiiifomi distribution of the pulp thau from the use of glycerin The 
test for the bacterial coutainiiiation and practicalh for the tetanus bacillus 
is not uniform, and there is still some tiuestion as to what should constitute 
a proper test for the detection of tetanus germs Vs a matter of fact 
the tetanus bacilli have been discovered lu vaeemo virus with very great 
rarity, but two observers, as far *18 I know, having ever demonstrated 
therm Extensive studies have been made by the United States Public 
Health Service (Bulletin of the Public Health Service, 1915, p lll)j 
the most careful researches fail to reveil any vaccine virus contaminated 
with tho tetanus bacillus The danger of tetanus from the vaccine virus 
issued from a laboratorv using the methods customary in this country is 
90 slight that it need not bo considered Vinous antiseptic solutions have 
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An ordinary lancet maj be used, a dull pointed needle or an ivorv or 
bono point Small linear cuta a quarter of an inch long are made, and 
these ents extend just down to the cortum Care should bo taken not to 
cut them too deep so as to aroid IdecdiUo uhicli maj wash out the vaccine 
Mms If these small cuts aroused, rubbin^ m of the virus must bo mo t 
carefullj done as the area of absorption of it is compiiatively small 
Small cuts liavo the advantage of healing rapidly and of presenting less 
danger of secondary infections and tho disadiantaj,e that with unskilled 
operators the vaccination niaj fail to take Sometimes a small area of 
skin 18 scraped with tho instrument nmoviDo the upper lavcrs just down 
to the conum This produces a nd moist surface on which there should 
be little or no hlccdmg This method has the advantage that it is exceed 
inglv easj to secure an effective inocnlation and has the di^adiaiitagc 
that It IS more easily inftctcJ with extraneous organisms More rectnth 
abrading the skin in a manner similar to the method used in von Pirquet s 
tuberculosis test has been adv i«od For this a small instrument not unlike 
a minuto screwdriver is used and a <tiDall circle of skin is denuded by a 
rotary motion Another method is tho mtradermic injection of the R-mph 
which 18 done with a hvpodemuc ajriDge the needle being introduced 
not through the skin but into it, and a small quantitv of tho Ivmph injected 
Another method is to make cross cuts like the cro s hatching on a drawing 
having the cuts about one twelfth of au inch apart and four or five inches 
in each direction Ibis furnishes a furlj lai,,e surface for inoculation 
and if cflrefulli done lieals prouipth and leaves comparafnclv little sur 
face for infection with other organisms \ftcr the scarification is done 
the vaccine Ijinph is thorou. 4 ily rubbed m using the bone or ivorv point 
or the needle which has been used m scarifying This rubbing in of the 
virus IS very important, and with skilled vaccinators and good hmph, 
almost tvery vaccination in n primary subject will take while with 
unskilled vaccinators thcie are usually mniiv negative results due gener- 
ally to insuftcimt attention to the robbmg of tho virus sometimes to 
having the cuts too deep causing hemorrhage which washes the virus out, 
and at other times to Lav ing the cuts oi abrasions too superficial Vs to 
the choice of hmph, inj ownpicfcreuce is for vaccine points covered with 
gheennated vims and protected b\ a thick coveruij, of paraffin If the 
so-eallcd dry points are used the virus should first be moistened with a drop 
of sterile water VVhcu it is thuroughJv drv a small pad of sterile gauze 
should be applied and this should he ntamed by a few turns of au ordinary 
roller bandage or it may be kept in place by au adhesive strip for twenty 
four hours Tho child should not be bathed for twentv four hours after 
tho vaccination Givat care should Iw taken to protect the vaccinated 
surface from dirty clothing and from tufeitioii by scratching or rubbing 
M hen tho vacciuation begins to take apiopcrly applied shield mav housed 
to Consider iblc advantage The shield should be deep enough not to 
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strain Tlic clianges m tlio testicle of tlie r ibbit consist of a bttlo exuda 
tion m tlie iiiferstitial spaces duriug tLe first twenty four hours i\iter 
forta ci^ht hours there is a cousidcrablL swtlliiio and induration, and this 
iiicroa'scs rapidh and the testicle becomes edimatous On the fourth 
da\ the color has become pitqilisli rid, and here and tlieic are irregular 
>ello\\i«h anas of ditlerent sizes aVfttr six da^s the testicle becomes 
softer, and tbo tderin and filtration bcoin to grow less From this time 
there is a rapid deen i‘!C m the size, so that on the tenth da;y the testicle 
IS of a some^vhat smaller size tJnu normal 

Technic — Iho technic of Tacciuation is %cry simple The first thing 
to be considered is the site of the vaccination Vs a general rule, the left 
arm is chosen and inoculation made m the nciohborhood of the insertion 
of the deltoid Occisionallj the rij^ht arm is preferred, as in left handed 
indniduals In girls the is usualli cho cii in order to aioid the 
unsightlj scar on the arm Some physicians place the inoculation about 
midwav between tbe hnee and aukk on the outer side of tbc Ic^ 


I prefer a few inches below ibo knee on tbc inside, where it gnes 
rise to less discomfort, and where tbo acsiclo is much Ic'^s apt to he 
ruptured The objection that has been ni^td to a acciii ition upon the Itgs 
18 that, in infants, it is more diffictiU to keep clean, but with \ciy httle 
caro this difficulty can be oitrcomc m the Utter class of people * 

In America, as a rule, only one insertion is made, sometimes tuo, 
placed at kast an inch apart, and some auUioritics adsiso as many as 
placed in the ])o«itioii of tbo pips of the five‘8pot of ordinary playmg 
cards with at least one inch of skm Utween It is a good plan whtrt 
possible to make tbc distance even greater than this, as, when they arc 
placed too close together, tho vesicles become large, and there is danger 
of their coalescing or of the mtcrvcniii^ skin becoming nlccritcd The 
skm should be thoroughly clcanoed In people who aio not accustomed to 
freejuent bathing the skm should be scnibbcd with soft soap and water, 
this should be followed by spongiiio with fiom SO to 90 per cent alcohol 
for a mmute, and this should be allowed to dry completely before the 
vaccination is done fechamberj, and Ivolmtr havo suggested pamtiug the 
vaccinated area with a 4 per cent alcoholic solution of picric acid This 
should bo done forty oij,ht hours after tho insertion of tlio lymph and m 
no way affects tbc success of the vaeeinatioii, but it lessens tho degree of 
subsequent local inflammatory reaction The skm is brought ou a stretcu 
by u'>mg the left band, and then scanlicd, and for this purpose various 
forms of mstnimcnts are used, and various forms of scarification rccom 
mended 

ily own preference is that of a needle, preferably a «harp, straignt 
Hagedorn surgical needle, which is easily kept sterile by inserting it into 
a cork and keeping it m a small bottio filled w ith alcohol 

This 18 not my experience — Editor 



VlCClI\UriO'f, SPECIFIC b'UALI-POX PROPliiLiXIS 203 

preserviDtj tho same There is sometimes iniohement of the cellular 
tissue surrounding the vaccinatioa and (here rmj be enlargement and 
tenderness of the lymph nodes of the axilla It is rather difficult to draw 
a hard and fast line between wliat mi^lit be termed flic iionnal variations 
of the appearance of the vaccination and variations due to what might he 
regarded as complications Tlieie are sometimes ‘iddifional pochs u^inlh 
referred to as acce«8or\ or supernumerary pochs which appear about the 
original vaccination Tlitseare as a rule much smaller and are supposed 
to have resulted from accidental inoculation of imperceptible abrasions or 
to the transmission of the virus through the I>mpli channels Sometimes 
these maj develop on vanous parts of the body and result in a gcuoralized 
vaccinia which is described below boine of tlasc accessorv pocks run the 
course of an onliuarj vacemafion, vvliilo others mav not adsaricc hoiond 
the stage of a papule The size of tlie vaieiuation vanes from 1 cm or 
less to 2 enu Occasionally thov may be much laiger in sue tin, verv lar^e 
ones usuallv resulting fiom the coalescence of two or more vesicles They 
inaj even attain the sue of 10 cm m diameter The course and „eneral 
effect of these large vaccinations arc about (he same is the ^tnillcr ones 
The contents of the vesicle are also subject to suppuration more pirtuu 
larly in anemic and run-down children, in whom llie pus inov be present 
early and tho coatcuts may be wattrv or at turns licmorrliagic 

The course varies somewhat with the vinihiicc of the virus and the 
amount which has been inserted and there is some difference duo to mdi 
Tidual peculiarities aud the course is somewhat moie rapid m warm 
weather than m cold It is also more rapid in rcvaceinations 

There are cunoua vamtious in the hto development of the pnok tho 
vcskIq sometimes being delayed for ten or fifteen davs and there are cases 
m which it docs not form for as long os four weeks This is mo«t apt to 
happen vvith dry lymph At times the vaccination may not develop at 
first, but when a second vacciuatJon j<i done a week or so later and even 
as late as three weeks after the first the hrst one mav start up and run 
along the same course Occasionally the vacciuatiou may develop earlier 
aud IS referred to as a precocious vactmatiou Tins is rather rare and 
usually does not vary more than twenty four hours so that the appearance 
usuallv seen on the eighth day vvill be present the seventh dav These 
precocious vacemat ions should always be regarded with siuspicion as being 
duo to other processes than that of the vaecme virus and the source of the 
Ivinph should be carcfullv inquired into There aip variations in the in 
volution due to many causes to individual pccuhantus to variations in 
the lymph, to the methods used in vaccmatiu^ and to the treatment of tho 
vaccination itself 'WTien tho vaccination la done during the incubation 
period of some infectious disease such as measles or scarlet fever there 
im\ be marked vanatious lu the course There may also be variations as 
noted below due to injury in picking off the scab and olhtr cjttraucous 
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touch the ^ lecnic ^ osick it *iii\ point ind should ho broad enough to come 
well hoNoiul the luio of iiifl miiuatiou, and should not press on the skin so 
as to interfere with the circulation 

V \ei> good method in iiain^ a shield is to cut out a piece of gauze 
and put it beneath the edges of the shield so as to a\oid the firm pressure 
on the skin 

k method of protecting the \ icciue vesicle, which I have found to work 
better than anything else, is to apph m ohloHo piece of gauze folded some 
SIX times md refani this i strip of idlitsive plister applied around tlie 
arm well ahoio iiid well below the Mccination If the icsicle is ruptured 
m uu wai tins dressing prevents second irv infection from taking place 
It IS die ip easih ipphed i isil^ removed, and mav be easily changed when 
soiled It should bo remembered in using v icLinatioii shields that tbe\ 
should he ixniovcd at least onec a day and thoroughly cleansed bv the use 
of bone acid solutions 

Cluneal History of Vaccination — \ftci the m‘«titioii of the vacemc 
V irus, if the wound is ummtatod and not infected with extraneous organ 
isms it usuillv dnc« up within the first three davs and shows the same 
appearanee is would be noted from an orduian abrasion of the same 
character Ihero may be a transient redness about tbo vaccination which 
lasts three or four Lours and then disuppc irs On the tliird or fourth 
dav the site of the vaccination becomes changed, and a small papule 
gradualh apix* irs bomctnms this papule docs not appear until the fifth 
or cvdi the sixth div, or liter It is usually, although not always, sup 
rounded In an areola, which is noted below In the next five davs the 
papule heeomea changed into a vesicle so that, on the eighth dav after the 
inoculation the vaccination pKsents the appciraiice of a full, tense vesicle 
with a dcp^t^bcd center and a eliinmg, mother-of pearl appearance, and it 
is at this sfatjO that the humanized lymph is secured by those who use it 
for further vaccinations The vesicle is usuallv small at first, increases m 
size, and the center becomes depressed or umhilicatcd The lymph, which 
13 at first perfeetlv clear, becomes clondior and cloudier, until about the 
tenth dav, when it presents the appearance of pus From then on it begins 
to drv, and, on the thirteenth or fourteenth day, presents a scab which is 
thick in the center thin on the edges, and which comes away between the 
fourteenth and twentieth dav, leaving a rod scar which becomes white m 
the next few months The appearance of the scar is rather typical, and 
has been dcsciihed as having the appearanee of having been cut out of the 
skin with a sharp die The bottom of the scab is pitted or foveated 

Ihe areola about the vaccination usually comes on about the fifth day, 
although it may appear earlier, or later It generally increases until about 
the tenth day and then subsides, usually rather rapidly It varies from 
y to 5 cm in width, and there are variations m different individuals and 
also with different varieties of Ivmph, and with the different methods of 
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becomes infected it sbould be treated just like any other infected uound 
For this purpose one of the most effective dressings is 25 per cent alcohol 
in which as much bone acid as will dissolve has been added If the wound 
ulcerates and is slow in healing, a stimulating ointment may be applied, 
one containing 1 dram (4 00 gm ) of bismuth sufanitrate and 1 dram (4 00 
gm ) of liquid tnr ointment to 1 ounce (32 00 gin ) of zinc oxid ointment 
will be found of great service for the milder cases and the more severe 
ones may be painted with a solution of 10 to 20 gr (0 6.j gra to 1 20 gm ) 
of zinc chlond to the ounce (32 00 gm ) of water and if the granulations 
are verv exuberant, thev mav he cauterized, preferably by the use of tri 
ehloracetie acid or a cry sfal of copper sulphate 

Indications for Vaccination — Tho German law given above furnishes 
a good guide Brieflv it may be stated that everv infant should be vac 
cinated during the first year of its life unless there are special contra 
indication^ Ihe younger the infant the less constitutional disturbance 
will he noted As a rule, as soon as the lufaut is gaming m weight and 
doing well vaccination may be performed Between the third and fi^fth 
month will usually he found the most suitable time The vaccination 
should ho repeated some time before pubcriv and «hoiild be repeated some 
time after this always when the mdnidual has been exposed to small pox 
or if an epidemic is prevailing If vaccination is propirlv done and does 
not take it docs not harm the individual anv and if it does take it shows 
that his immunity had partsallv woni off The contra indications to vac 
einatiou arc, first, to avoid vaccinating children who are ill with other 
diseases and those, infants who aic not gaming in weight even though 
vaccination rarely causes any special disturbance m such infants Care 
should ho taken not to vaccinate anv one during the incubation period of 
any of the exanthematous diseases Nor should a child be vaccinated dur 
mg the course of any of tlicse fevers so that it is a good plan not to 
vaccinate children living m hou«cs in which there is a case of an infectious 
disease After a child has been vaccinated care should ho taken not to 
expose it to any infection The child ahonld not be vaccinated if there is 
an extensive eczema prevailing, nor if it is suffering with anv skin disease 
accompanied with pus formation, such as furunculosis It should not be 
F r nan} v<a a I la\e nad t tie ule to pplv Lae ar s paste upon the 
cinateii arm as n as the pu tale lje„ ns to foni To this is added sal cjl c a id to 
form a I pet cent ointment 

B Acidi salicTlici 100 gra unci o\id ainti aalOOOgni petrolaU SOOOgni 
The arm is doucled with sterile lakewarra wate tv. ce a daj- afte nhch the 
01 tment is appl ed o ateril absorbent cotton and held in pi ce by a roller landage 
In infants smaller quantit s of 1 cyhc acid may be used in older ones larger In 
dong this no inf'cti n uc u s tl crust format tn is liastened and detacled early 
lean g a surface denuded wl ch lie Is e « Ij nd t rlj S nee I hare appl ed tl a 
dre 6in„ I 1 \e lad er\ little tronble wiU vaccuati n I neiir vacemato upon the 
1 g in inf nts and young children — Ed tor 
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causes As a general rule, -vaccmation iS complete and the scab separated 
withiu three aseeks The constitutional symptoms of raccmatioa varr 
grenth In children under 8i\ months of ago there is iisuallj little or no 
disturbiucc, and this is also lirgcl^ tnie for children under a jear of age, 
although in the second si\ luoiitlis there are more apt to bo some general 
SMUptonis than m the lirst lliia iiii> consist siniph of restlessness, tlie 
child not being (piito up to its normal condition, but \cr} frcqueutl} there 
is fe\cr, Avbich usualh comes on ahout the third da} It comes and goes, 
rcaehiUj, its height about the eighth tla>, or sometimes on the tenth The 
older the child the inotv liable it is to h mo constituttoml symptoms, and 
adults a little more freqmniK than children Sometimes tlicrc is Li'S 
of appetite and lomitiiij, nnd there lua^ occasional]} be diarriica Sleep- 
lessness 18 often a piomnicnt s\mpiom, and in older children and adults 
chills and rigors nia^ he noted Ihcrc ina} be skin rislics, selnch, as a 
rule, appeir about the fourth or fifth das Jhese consist frcqiieutls of 
slicht crsthciuntuus patches or ui urfu mal eruption Xot infrcquentlj 
there is ui cr>tlicniatous rash more or less ssidtls distributed Mhiii 
comes eiu about the tenth da} iml \shich has sometimes been called the 
roseola saccino«a This lasts fioiii two to thix'c di\8 and llicn disappears 
Iho couisc of the urtic trial eruptions is quite %«rjabk bonictuuos they 
come and go, and ma\ last oiiI\ a few hours, oi the> uni} persist for some 
da%8 Ihoro is i leukocMosis which begins about the tliird da\, iiicrea cs 
to the height of the \aecinafioii about the tenth da\, and disappears rap- 
idl} as the temperature falls A curious aaccination phenomenon was 
pointed out b} 6rsce of Ldiiiburgb, lu ISOd This consists in the fact 
that, if a second aaceination is done not later than fi\o data after the first, 
the second aaccmation takes just as if it had boon a primary one, and it 
will overtake the first one lit iis conrec, mature, and fide at the same time 
This attracted considerable ntteiitiou mail} acars igo, but tho practice ot 
repeating the vaccination within the first five da}3 has fallen into divu e 
Treatment of Ruptured and Infected Vaccinations — V great man^ 
of the sore arms are caused h} a lack of treatment after the ve'siclo has 
been ruptured bi an lujur} If tbc gauze dressing above alluded to has 
been used there will bo little danger of the vesicle becoming infected with 
extraneous orgaiusm«i, but if the wound comes in contact with a dirtv 
sleeve or is scratched with dirt> finders it is almost certini to become m 
fected and give more or less discomfort, even if tbc individual is not rea 
dered ill A certain number of other sore arms iro due to vaccination 
shields being placed on too ti^htl} or being allowed to prc«3 upon the 
vesicle. The shield should alwa}8 he removed once a da} or even oftener, 
if nceessar}, and washed with hone acid solution If the vesicle ruptures 
it should be washed with a hone acid solution and a dry sterile gauze dress 
ing applied, which can ho kept from adhenng b} tho use of a small amount 
of mild antiseptic ointment, such as hone acid solution If the vvouna 
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\ini8 and tlic present methods of \aceination, the scar is usually from 10 
to 15 mm m di imeter boinetimes it ma> he as small as 4 and at other 
times It maj leach quite a lar^e size After revaccination the scar is 
smiller or there niii he none, and sometimes white lines are seen even 
when the ncciiiation did not fahe due to the scratches made at the time 
of tho inoculation Oceasionallj there will he slight discoloration of the 
shin at the site of the attempted vaccination which may or raaj not persist 
In negroes, and sonietiinis in other indinduals the scar ma\ be elevated 
and there maj ho distinct funiutiou of keloids 

The prognostic ^ahie of vaccination scars has been studied bv 
Welch and Schamber^, Tliev made careful observations of the scars 
of all individuals entering the Ptunsvlvama Jlumcipal Ho pital, and 
they were classified as good, fair and poor Under the first head 
were included all cases presenting t>pieal vaccine scars. Under the 
second head weie included all cases with senrs having the same 
general chiracteristics hut not as disUnclIj marked and under the 
third head all other cus which wore said to bt due to laccmations, but 
winch did not resemble the vaccmaliou scar were included In many of 
tho cases where there weie poor scars it is rather evident that tho indi 
vidual Lad never been successfuliv vaccinated The percentage of deaths 
in those vaccinated in lufaucv who had good scars was C j, those with 
fair scars 12 31 and those with poor scars 22 C4 Taking all of these to- 
gether, but bearing lu mnid that this number undoubtedlv includes a 
number of individuals who had never been successful!} vaccinated, the 
percentage of deaths was 12 53 while the percentage of deaths in the same 
institution in unvacciuated cases was 41 S2 There is some ditferenco of 
opinion regarding the number of sevrs The British Commission behove 
that the greater numbtr of marks the greater profcetioii is enjoved b> the 
vaccinated person in relation to mall pox Welch and Schamberg believe 
that the qmlitv of tho vaccine scar is a far more reliable index of the de 
grcc of protection than is the quintitj and in their experience it <icemcd 
to make little difference whether there was a single s ar or multiple scars 
the protection bciDj, apparenllv about the same One should bear m mind 
111 this connection that the Imtli of the matter is probablv this that where 
the multiple scars are the results of several inoculations at the same time, 
the protection afforded is vboiit the same as that produced bv one inoeula 
tion but viliert tho multiple scaia repre-sent revaccinations at suitable in 
tervals the immunity afforded is greater than where onl} one vaccination 
was performed 

Revaccination — \fter a person has been vaccinated m infancy the 
immuiiitv mav be perfect and maj last a lifetime In most instances 
however the immimitv is either onlj partial or tt wears off after a number 
of jtara have elapsed The susceptibilitv to vaccination seems to be 
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vaccinated if tlirrc is i rumniit, car or au abscess, or anj suppurating open 
wound Blicdora should either not he saccinntcd, or, if so, u should he 
done with great cure so as to a\oid produtiiig heinonhage Cases of 
Icuhciiiia mid peniicious aneinn siioiiM not be \accmatcd, nor should anr 
person sulTenii^ with i siserc constitutional disease be \accinatcd unless 
there IS spe ci il dangc r of lus dc\ eloping small pox, such as exposure to a 
ca«c or a InbihlN (o bt exposed dimiig an epidemic 

Influence of Vaccination on the Bxanthems — The course of German 
iiicasks and scirlct fc\cr la not ultcixd b\ xaccmation It is possible, 
though midor cirtmn conditions tint chicken jkix ma> predispose to a 
gencnl 1 icciiiia ihtre are certain dithcultiLS m dntiDgmshitig between 
n feller'll nccnii i mid chiektn pox and the CMdtncc on this point is more 
or less questionahh 

Vaccination in Whooping cough — Ihcrc Ins hocii, for man) mais 
au iiiiprcs ion that i iccuntion done c4tl> in the course of whoopmg-couijh 
exerts a hiiutunl uilhunce on the courat of his d 1 ^c^bc This method 
of trcitui„ whoopin^-coup,!! Ins not been used \tr) cxtcnsiicl), and ict, 
from tune to time, faiorible reports hu\c been imdc, and, ns it is a good 
thing for cier\ one to bo thorouglilj xaccinatcd, there ccrtainij could be 
no objection to ^ thoroivh trial Mehnert, in South Africa, has reported 
tint, in xouiip mf lilts, the effect was tint, as soon as the \acciiio pustule 
doielopcd the piroxi«ui of cough beemoo less and disappeared coinphtclr 
m fifteen dais at a maximum 

Vaccination Scars — Iheic is great lanitiun lu lacciuation scan 
The tipical scir is a round or oial or somewliat olongatid cicatrix «i b 
distinct iinrgina Ihc ban is pitted or foitatid, aud has the general sp- 
pcaraiice of InMug Koii cut out with a sharp die Sometimes the nppeQ^ 
ance of the soir is climi^cd b% mftctiou of the latcinatioii ivouud, or Iw 
ulceritiou of it, so tliat it iiiai not be tipical in its appeiraiicc lu ''Oiiic 
instaiicos tli< laicin itioii scar is smooth and on a Iciel with the surround 
ing skin and with ier> smill pits or, tii some lustunccs none at all The 
cause of tliosc ‘«ina!l pits is a nutter of qucstioii, some authorities thud 
that tlu) arc duo to tho presener of hur follicles or sebaceous ghuds 
while others hclieac that thi> ire due to some specific histologic cliafleC 
in the skin at the tune of the laccioatiou Not all lacciuatiou stars are 
pitted, although it is the rule borne other scars, such as those foIIowiDp 
furunculosis, max pixstnt the same pitted uppearante and should uot be 
mistiktn for laccination scars The ipptaraucc of the scir differs some- 
what with the kind of virus used, and somewhat with tho method of vac- 
( mation \Vlien the i accination is done in such a manner as uot to disturb 
tho coriuiti, and this cscijies iujut) during the derelopment and course 
of the i accination, no scar whatever maj be left The sizo of tho vacems 
tiou scir vines In the davs when human Ivmph was used the average 
size was stated b) do Cautclou to he from 0 to 0 inm With the bovine 
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vaccination and leave just as distinct a scar One should be careful not to 
confuse a spurious vaccination with a revaccination 

The question oocasioiiallj arises as to whether a person who has had 
small poi. should be vaccinatid Inasmuch as vaccination, if it docs not 
tale, Joes no ham such an individual should ho vaccinated if exposed to 
the disease S.s a rule, one attack of small pox confers a complete immu 
nitj, which lasts a lifetime, so that m persons who have had small pox 
recenth, it will practicallj alvvavs if not alwa>s, be found that the vac 
cination will not take It occasionally happens however that if the small 
pox has been in mfanej or many years have elapsed since the attack the 
immunity may not be perfect I have seen one or (wo instances of the 
most tvpical vaccination m inJmdnaU m whom there can be no doubt at 
all but that they had been thiough a severe attack of small pox The 
effect of revaccination ja to lessen, and m fact to almost obliterate, small 
pox, as m the Goimau Empire, where revaccination has been practiced 
since 1&79, there have been no epidemics since that time 

Insusceptibility — This is raic and it is verv probable that most of 
the Cases of insusceptibilitv to vaccination are due to temporary disturb* 
aticeg HI the individual or the supposed msuscoptibiht} is due to the use of 
stcnle lymph probably m almost all cases the latter It would seem 
however, that, in some individuals at timea apparently insusceptible it 
may take on a subsequent trial I have vaccinated some children fivo 
or SIX times before suceeoliog in geltiog a sucassful take and in 
these instances although (he bc'^t possible obtainiblc virus wav used, 
it had been inipropeity handled at omc time and had lost its vitality 
There is no reason however why a person should not at one timo W 
susceptible and at mother insusceptible just as an individual luav be 
exposed to small pox and not take it and then take it on a subae<iupnt 
exposure 

Immunity — The immunity produccil by yacciuafion yarics somewhat 
with the ludividual There may be a few individuals who are naturally 
immune, but these are rare and cannot be taken into account in considering 
tho question of small pox from a public health standpoint \ acciuation 
done m infancy will confer permanent immunity m a certain number of 
individuals but lu others the immunity becomes weaker as tune goes on 
00 that, in later life these individuals may take ‘small pox if cypooed to 
it If they do take the disease it will be hobter and the mortality very 
much less lliere is no wav of tclhn^ at the present time whether the 
immunity has worn off or not except by a repetition of the vaccination 
Individuals who haie been rctaocinatcd at intervals until tho vaccination 
done with active virus no longer takes can feel perfectlv safe of their 
immunity This has been thoroughly demonstrated m cases of phv sicians 
and others who may bo constantly exposed to thf disease The question 
of ihe immunity prcJuccd in the children bora of women recenth vac 
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prcscut lu about 75 per cent of the cists \acciiiatcd m infancy, and is 
noted cbiefl\ at about pubortj or m early adult lift ^\c also know that, 
at the time of small cpidtmics, many enses occur m persona who hare 
been Mcemated m infancy and in whom the viccination has not been re- 
peated There IS no w i\, at the present tune, of telling Mlittiicr a person 
IS imnuino or not except Iin ripcatiiij, the laccinatiou The following 
table by Welch and fechiniherg is of inttrcst in this connection 
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Every one should he rcvaocinated, and this should be repeated at in 
tervala until the raccmation ceases to tike llcsacciiiatioii should not, 
howerer, bo done closer to^ctliir tliaa four weeks Iho course of the 
vaccination done the second time vanes Thtre im> he oiilv a small red 
papule, which disappears in a few davs Icivuig no scar, or there may bt 
a somewhat larger papule surrounded bv a verv fimt areola and followed 
by the dcvelopiuent of a small vesicle Tins dric*!, the scab quickly 
separates, and there is no sear or, at other times, the above course mav 
be noted but the vaccination is more decided and the scab more adherent, 
and when it separates it leaves a sli^t tliough usually distinct pittid scar 
In other individuals the second vaccination may resemble th» primary 
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\csicle and the areola around it, and sometimes supeniumerarj pocks, 
ubich three things arc not to be regarded of coursi, as complications, but 
as the normal etfccts of the \mis At times there mav be produced a gen 
eraliztd \accima, sometimes a profuse erythema and at others a roseola 
Less often there, arc lichen, mdiana purpara erythema multiforme and 
urticaria The second group comprises the definite infections cither local 
or constitutional These arc noted below but it might bo said m passing 
that the constitutional iiiftctions if animal Ijmph is used, are largely 
m}thical If human hmph is employed syphilis is a real danger though 
a lerN rare one Scptieeinia maj occasionally occur just as from any 
skin wound becoming infected The third group comprises certain skin 
diseases which may he associated with or follow vaecinatioii, but which 
probahh haie icr\ little if anv relation to the iscciiiatiom Tbe«e \ac 
euiation complications may be ^rouped as follows 


Normal lacciuo 


'Entbcniateius dermatitis (ireola) 

I kcctftsory orsupcrnumcrarv potks 


Spurious \ aeciiutioti 
Generalized \acemia 

Generalized taccinia Iroin auto inoculation 
Generalized hemorrhagic i uciuia 
Generalized gaiigrciiotis eaccinia 
Gcncrilized tacciuc erythema or roseola 
\ acciiio lichen 
\ acciuo miliaria 
Urticaria 

I ry thema inultifonne 

Purpura 

Iinea tonsurans 

Erysipelas 

Impetigo contagiosa 

hurunculosis 


bore arm and ulcer 

Cellulitis and lymphatic iinohement 

IIemorrha,,ic lesicle 

1 hlcbitis 

Local gangrene 

Tinea 

Con'ititutioual Complications 
Syphilis 
Tuberculosis ? 

Leprosy ? 

Tetanus ' 
fecptieeuiia 
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cinatcd varies somc'vbat Bcikbardt vaccinated 28 pregnant women and 
G of their children were subsequently vaccinafcd, all unsuccessfully 
Kclloch vaccinated 30 prcginnt women, in 11 pnmipare the children 
were successfullv vaccinated when the mother had been vaccinated before 
the seventh month, and m the eases in which the mother had hceii vac- 
cinatcd after the seventh month the vacciintion failed to take It would 
seem to show tint, in women with tlicir first child, the vaccination done 
before the seventh month dots not confer any immunity upon the infant 
In multipart the iinmuiiifv seems to he conferred on the child when the 
ncciuatiou is done even as early as the fifth month Smallpox may l« 
ti jnsinittid to the fetus in iitiro is e irlv is the eighth mniitli, iiid mh 
children acquire immunity 

Ihe question of vaecinatioii after the person has been exposed to small 
pox has ahvavs been a nutter of considerable interest llamia, from a 
studv of the subject, conehidcs that vaccnntioii done subsequcntlv to m 
fection with small pox will take up to the date of the onset, that the indi 
vidual IS atFordid protection from small pox when the vaeciuation is done 
within three davs (it iniglit be safer to sav two days) after infection takes 
place If the individual is vaccinated for the first time donwg tins period 
It may not afford protection, but ibc case will be i hjjht one Ho believes 
that the disease is somewhat mitigated even if the vaccination is done 
up to the onset, and possibly even later Up to tbc onset of the disease the 
vacciintion runs an independent course After the oii«ct of the disease 
the vaccination is, as a rule, not successful, and if it takes it runs an inde- 
pendent course 

% ACCI^ VTION Com LICATIONS VND Vccn)E>TS 

This 18 a vtrv large and vexatious subject tint has been much dis 
cussed, especially by the aiitivacciintiouists, and perhaps the moit valuable 
contributions aro mentioned iii the Report of the British Royal Com 
mission, 1889 18‘)7 Theic Ins liccii, too, a great deal of discussion of 
these subjects bv the profession nnd even the most enthusiastic supporters 
of vaccination admit that its prictice is attended with some disagreeable 
features , hut it should be e<»pccially Imnic in mind that m iiiy of these are 
due to carelessness, sometimes on tho part of the vaccinator, but more 
often on tho part of the person vaccinated Vny other Am wound of 
tho same extent carelessly treated would 5 ,ivc approximately the sann- 
number of complications This is a point entirely overlooked bv niost 
wnters 

The vaccination complications have been variously classified, and, from 
an etiological standpoint, they may be grouped under the headings of those 
due to the Tacciwe virus, and for which vacciuation per ■sc ma\ be held 
directly responsible Tlie«e changes are, first, tho uoniial vaccimtiou 
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into '^boUike papule^ and tliese chan^ into \csn.Ics and then to pustules, 
and then dry up The rtsicles arc nsuall> present from the third to the 
ninth daj the maximum development being about the ninth They re 
mam more or less stationary dnnng the tenth and eleventh dava and then 
dry up and usually fall off on the sixteenth or «erenteenth dav They 
may come on the mucous membranes are apt to be noted in the mouth 
and sometime'i on the conjimctira In this latter situation thev may cause 
considerable pain and be accompmicd bv a large amount of edema The 
eruption m some rc«pccfs looks like small poj^ and is sometimes mistaken 
for it, and sometimes for chicken pox It may be tested in case of extreme 
doubt by inoculating it into an animal It is attended with general svmp- 
tom« in some instances, and tht«i may be severe but in many cases the 
indisposition is trifling 

The cause of gcneriliaed vacenua is not entirely clear but it is cvi 
dentlj due to the transmission of the virus either through the Ivmph 
channels or through the ^encral circulation, and it bis been observed more 
frequently when there is a ^cncral skin eruption, quite apart from auv 
auto inoculation It may be produced by the admission of the virus 
through the digestive tract through the circulation or through the respira 
tory tract It has been particularly noted in children who have sucked the 
pocks and so takcu the virus luto the digestive tract, among tboso who 
Lave noted this is Etienne It has also been noted in a child sucking the 
breast of its mother who was undergoing vaccination A generalized 
eruption has aUo been produced by the administration of the dned vaccine 
crusts with the food as lu the expenment of Cazalas Sometimes it would 
seem that the lymph was the cause of (lie trouble, and there have been 
various epidemics reported among which mav be noted an epidemic m 
South Africa observed by llili and Ross m which the rash began between 
the eijjhth and fourteenth day and coutmued to come out for some hve or 
six weeks In this instance tlic Ivinpb was obtained from oue source only 
and about three-fourths of the persons attacked were inoculated from a 
package bearing one number which apparently came from one particular 
calf but the total amount of lymph was evidently taken from six different 
calves which suggests a particular quality that wis inherent m the strain 
of lymph and not in the reaction of any particular calf Cbauveau has 
reported general vaccinia m horses pioducixi bv the ingestion of the virus 
in the alimentary tract, by the respiratory tract by the circulation, and 
also by injection suhcutaueously 

Generalized Vaccinia from Auto inoculation — \\ hen an individual is 
suffering with auv skm disease or has numerous abrasions upon the skin, 
and the vosicle upon the arm bc(»mcs ruptured thtj virus is easily trana 
ferred from one part of the body to another, usually by scmtehiug and id 
some instances a very severe generalized vatcinii has been produced 
Vuto inoculations are most ixnnmou upou the check, upon the tongue, 
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Skm Diseases ‘sometimes Associated 

Pcinpliijjiis or bullous eruptious 

Lezema 

Psonusi'* 

Lupus 

The dates it iihich the eruptions and curaplications may be looUd for 
lia%c been tabulated b\ Aclaiid »s foUous 

1 During the first flirte days er\ttiema, urticaria, acsicurar and 
bullous eruptions iu\acoiuatcd in8i|)tli8 

2 After the third d »\ and until the pock reaches matuntv urticana, 
lichen luluu urticatus, erNlluma umltifuriue , icciJiutal crjsipelac 

3 About the end of the hrst ueck, and generally after the maturation 
of the pocka {jCncraUzed \ iceima— -(rt) by into moculution, (6) by gtn 
cral infection iinpotirtO iccidciital erysipelas, \accaul ulceration, 
glandular abscess septic lufictions, gaiignnt 

4 Vftcr the maolution of tbc poeks nuacemated disease, for cs 
ample, a>pbih3 


Court,ic\TioN8 Dce to Vaccine Vines 

Spurious VacciaatioQ ■>- k curious phcnouicnon uIiicU occasionally is 
noted IS tbe dc^elopuiont of a red papule usualK bctuccn tbo third and 
seernlli day after viccinatiou Ibis is at first a sort of raspberry color 
and crusts fona otor it, but no real sesiclc, aud this crust may at tnnw 
separate or be pulled off accidentally or lutcntionally \fter sc' cral weeks 
or esen a month or more this disappears, leasing no scar It is iiitercstuia 
to note that this u is not described during the period in uhich humanized 
lymph alouo was used It has been noted b\ % inous aiitbors since the 
f,eueral use of animal aims Ibis is not to bo re{,ardcd in any sense as a 
a accmatioii and confers no protection 

Generalized Vaccinia — Generalized Taccima is met witb now and 
then and seems to aary m its frequency in tho crpcrienci of different ob- 
servers I baae noted it quite a number of times, and I belicie it is fre- 
quently oterlookcd or not reported to the physician It is not transmitted 
from one individual to another except through inoculation, and in tins 
respect differs from small pox and from chicken pox It uauall) starts 
between the fourth and tenth day after VTCciuatiou, and tho eruption tonics 
out in < rops so that all stiges may be seen at one time Xlicsc crops may 
continue to come out for some days, and may even contmne to appear for 
as long as four weeks, altbuu^b tins is unusual The number of pocks 
V anes greatly Sometimes there arc only three or four, and at other times 
they may be very numerous They first appenr as red spots, which change 
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number, ami if tho«e affected are situated do o together the gangrene 
maj extend from one to tlit. other The change usually hcj^ius at 
the latter pait of the first v.tcL or the btgiuumg of the second Vt other 
times the papules inafcad of dpidopmg resides start to ulcerate increase 
in size, then turn dark, and thert; is a slouching of the central part This 
maj stop at anj time and the patient ma^ rccoier or ^vhat is more liable 
ti happen IS that it may extend the patient becomes cachectic andeientu 
altj dies This condition is not icrj well understood and it is of such 
rare occurrence that aerj little opportunity has been gncii for the studv 
of it hj tho more modern methods of inrcstigatioii C rocker bcliei es that 
there IS a dermatitis gangrenosa independent of the vacciiiii uliich la pos 
sibh due to come patlioginic oroauicm possibU the Bacillus pcocyaneus 
Others haye belieyid that the coudition was due to some alteration in the 
tissues dui to sjphilis, Uiherculosix rickets or some other constitutional 
disease and that cliaii^cs Imye taken place m the skin uhich rendered it 
particular]} liable to eangrene 

Generalised Vaccine Erythema — bonictimcs accompanTiug the yocci 
nation there is a generalized crjtUcma ubidi may coyer alme«t the entire 
body or at other tunes may oniv affect portions of it The eruption is a 
diffuse bhich suggesting crysijKlns but nothing like as iiitcn e and usinlh 
uithout an} constitutional symptoms It yarics m its appear uicc and 
at timcx in place of bcin^ a diffu c erythnna occurs m «mjll blotches 
nnd at other times in small papules, cuggesfing ineodrs It usually ooiiics 
out tho ninth or tenth day but it may appear i carh as the third day or 
as kto as the eighteenth after the yaccination It usually lasts from a few 
hours to one or tuo days, and is of yorv little impcjilaiice except jx rhaps 
froni tho standpoint of diagtio«ia It is uio t apt to ho confused yvith 
scarlet feicr uith measles or nilh erysipelas The absence of the initial 
yomiting and hi^^h feicr, and usually the absence of a snro throat and al 
yya}8 of the tongue signs of scarlet foecr should make the dia„iios»a com 
paritnely easy It should In. icmcrohercd too that the eruption cf scarlet 
ferer consists of luiiiute punctate apots which for the must pirt are s> 
eleso tegether that thc} giae an ap|>ciriufc of a uniform blush Vs a 
rule tho yacciuia crjthcina is metcK a unifuim hlucli without tho punc 
tatc ap]x.arance From mcaalcs thc diagnosis is comparatiyeK easy oyynig 
to the ahsemc of Koplik <sjk t$ and of the inyohcinent of thc miic ms mem 
Irams Irom ery«ijH.las the diagnosis is is a rule cisy bccau c iry 
sijKlas 13 sliarpl} outlined more raised and more painful and accom 
pained b} more ferer 

Vaccinal Lichen — Tina is a rither rire complication *0 much so that 
one is almost inclined to bclieec that the cases reported are only accidental 
associitiou of lichcu and \accination Thc eruption has itry much thc 
appearance of the ordinary lichen with perhaps a little more irregularity 
in Its eoursi The eruption cousiats of siaall papules yyhicli arc red •eeme* 
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breasts, and buttocks, and are habit to aiTcct patches of eczema, owing to 
the fact that the eczema itches aiul is scratched but no part of tbe bud) is 
exempt When inoculation occurs on the tjehd or on the eyeball, moat 
serious lesions un) result and t\cn tlic si^ht of the c)e it«elf bo loaU 
There is an instance ou record m uliieh a plnsiciaii xacciiiated several 
children and vvas then a‘‘kcd b\ tbo mother to remove a foreign body from 
her eve The plnsician did this, everting the lid without washing his 
hands \u accidental vaccination resulted in which the e)e was onh 
saved b> a eoutinuoiis and careful tre itiiient boinetimes tlio virus is in 
oculatcd about the anus or the vulvi, iii which ease the inoculations may 
be mistaken for ch uicroids or true chaucit The diagnosis is made cliiedv 
upon the tvpical appcirance of the vesicle and subsequeiitlv upon the 
course which it runs, and nillv ‘should not present aiiv great ditficultics 
to anv one familnr w ith the vaccine vi<»iclt It not iiifrequcnth happiiis, 
however that such cases go for trt ilmciit to members of the profession 
who are not fimihar, or orilv vagiieh so, with tht ‘ippcaraiice of the vac- 
cine vesicle, aud mistakes Ii ive thus been made The virus may not onlv 
bo transferred directly from the vaccine wound, but various objects mav 
be coutauiiiatcd Sponges, wnsh cloths, tovveU, handkerchiefs beds, and 
baths have nil served to transmit the virus, iiid even niutniciits that have 
been used ou &u opeu % veevue sore Unve tT\u«'fimd it Tlieto la an in 
stance on record of a gentleman who, 1)011)^ chafed from riding, applied 
vaseliu from a jar that had been used to Ukss a vaccine sore This resulted 
in a very extensive vacciuitioii with inirked constitutional disturbances 
The only wav to avoid thc^o cans of auto inoculation aud accidental luocu 
latjon IS the instruction of the vicciiinted nidividual eoncennuj, the pos 
sible dangers But, with the cnrolcas tendency of the average human 
being, it IS not to be expected that they will not occur m the future, m 
spite of warnings 

Generalized Hemorrhagic Vaccinia — This is a very rare occurrence, 
and is similar to the hemorrhagic eruption which apparently may occa 
sionally be noted in any of the acute cvautiiemata It vanes in its m 
tensity, the heraorrlnge into the pock inav be very marked or it tnay be 
very slight In some cases not nil of the vesicles are ntfected it the same 
time there are apt to be petcchin?, subcutaneous ccchymoscs, particularlv 
upon slight bruising of tlie skin, and there may bo Iicmorrbngc from the 
mucous membranes aud licninlnna 

Generalized Gangrenous Vaccinia — Umkr the he uliiig of gangrenous 
vaccinia two conditions have been confused, one noted below, which con 
sists of a local gangrene at the site of the vaccination, the other a gen 
eralizcd gangrene winch starts as a gencnhzcd vaccinia aud whicn 
becomes gangrenous, very similar to the gangrene which is occa 
sionally noted in the course of chicken pox Not all of the pocks 
affected There mav be only a few or theie miy be quite a 


are 



VACGIWTIOV, bPLCltlC b\IVLL-POX PUOPII'iLAXl& 217 

their appearance an;y time betneen the firot and tenth da\s or c\en later 
and in paits of the hod^ there ma% be diffuse r£diie«3 and sometimes 
papules, sometimes leaicks and eren pemphigoid eruptions Vt other 
times the eruption consists of lar^jC, more or Jess round patches larjing 
m size and shaix. These patches ic not mfreijuentlv more or le-ss 
cjanotie 

Purpura— This ma^ occur m crnnection with the aliovc or may be 
the onij skin lesion present It eems to be analogous to the hemorrhagic 
eruptions which arc sometimes seen with the exanthematous diseases It 
ina\ or mav nut he accompiuicd h\ ^cncral symptoms Vt times there is 
hemoirha-,ea fiom the imie ms membranes and hematuria, and there niaj bo 
a slijjht swelling and pain in the joints 

Tine-i Tonsurans — This iKtasioiiaUv affects a eaceiiie sore, and it 
seems rather ciinous tint it is not a more frequent i omplieation I do not 
know of anj reported lavs m \incrici but it has l«cii noted ou the 
continent e>f I uropc amoiifc othtrs hi Hagar and Iiehstidt It results 
from tlo transfcrciiee ot the fungus from an infected head to tho vaccina 
tioii, uauallj h\ scratching There ire certain fonns of tinea met with in 
tho calf, hut these apparently have nere- been tnnsniitted bj vaccine 
virus 

EryaipeUs— This iv due to the intectiou ot the Taccmition wound 
either at the time it is m ide or siih equentiv with the streptococcus which 
causes erjsipchs Considenu^ the iiiimnt of neglect of vacciuation 
wounds which exists it semis sti uue tint it is not 'i iiioic common com 
plication hrjsipchs is iiu in infie«|itenl dive ise of infants and ma; 
develop quite ludcpiiidoiitlv ol (he vaeeiuitiou It Ins been stited that 
2 OUO per iniltioii iiifaius iindir time mouths of v* from crvsipelas. 
It 13 riithcr I birimm di i i i when it divehqis aid when it occurs in in 
fints imv ficpuiitlv piovt fitil llu di e w h nusid hv infection 
either with unckm li iiids or in (ruinmts >r fi uii Ivinjih eont uniiig strep- 
tccocci, 01 from niuli ui ^iinimts irvbi)KlaH fillowin^ viciiiiafioii la 
ninth less fieiiueiit in leeeiif vi us iwiii«, to the tut flint stenh insfni 
lucnts arc iiu le otiiei'illy ii id ind (hit th« van me virus practicalK never 
ciintains stuptoeom eertaiiilv lu t tli it iwil in Vnuriea With the proper 
protection of the vaeeinc v\ >uud (IViUjkI is liiiuld ilniu t entiiclv he done 
away with Ihc iiitl iinnintion of tin kin whuii is sicii about the vaccina 
tioii should not Iw mist ikeu fer civsipelns. 

Impetigo Contagiosa — ilna is m louullv nut with partuularlv in 
ehildrtu of the lower clis es and (Mcasionillv in infant isyliiius It is 
iiu't apt to occur in ehildieii who m liviiif^ viiukr bid h\„iciiic siirmunJ 
tii^s iiid who an iiiiciiiK or run down in he ilth 1 lie v u cnution wound 
in i\ bo infected or llu iinjietigo niav onlv cKciir on other p irts of the bi> Iv 
It 13 ea ilj iiKieiilated from ini part of the IhaIv to aiiothir md requires 
nil st ( an fill fi'chinc to $( >p it when it is oim startl'd The child suffering 
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wlnt conic il in slnpc, uid the «»i2o of a jiin head Phev arc surrounded 
hv a slight irca of redness, and the cdg,c of the papule, has a pch«Led ap- 
pe nance, so that it looks as thoUt,h it h id been rubbed o\e,r and a portion 
of it rcnioied The shape, of the papule is not (jliite round and (ho oulhne 
more or less an_,iilir boiiit of the pipulcs ire siirinoiuitcd b\ miiiufe 
acsicles and some of thtse tlianj^c into iiiiHute pustules It comes out in 
crops 111 about one inlf tin cists, is located on the \ ittiiialed arm, and 
these are the t ises uliieli would sit m to h i\c some dctiiiitc relation to the 
\acciiiation Plit eruption nsuilh iiiikta its ippeiraiice on alwiit the 
eighth daa, hut mi% he M.in is i iilj as the fourth di\, or as late as the 
eighteenth 

Vaccinal MUiana — This is m intpdoii of small reddish pipulc« a’ 
a rule scattoied entr the botl\, and in iiuni iiistinccs the papules are 
accompanied hi small lesiclts coiilaiiniic, "* thud llitse dr\ up 

after a few di\s ind thea iiii^ lie slight dtvju iiiiutioii our the atfectiJ 
areas I lie eniption is apt lo m ike us ipjiearjiiic lictwtcii the eighth aiiJ 
tueJfth d n 9 and is not of /rc<iHtiit octurrcnct 

UrtJcaria — Jltis is one of tliccoimnoiust of the kiii eiiiptioiia acconi 
paujiiij, laccinUion, and is met with partieuhrlj m thildreii who arc 
known to bo subject to this disease, but it lua) ilso be met with m children 
who haio nc\cr been so aifected llic eruption mo\ iimke its appearance 
nt anj time ifter the vacciintioii is doiii, 'ind con«ist 3 of the t>picil wheals 
scattered oicr the boelv Suiiictnius lliire 'ire hr^e diffn e irns of red 
ness and sonictnius i considerable amount of ediim, piitieularK if the 
eruption is ibout the cm OccasioiialK the cniptioii is bluish in tolor, is 
alwajs aeeorapinied b» iiitcnso itchm^, and is usiialJi eharaeterizcd 
rapid clnii,,es m its appcaniicc ntid location, di^appcanng from one part 
of the bod} and coming out on anotlicr It is fre(iuentl\ the source of 
further skin trouble duo to scritchiiig nid infeetiou of the scritih marks 
with pus ginns It cm ^.rucrall} he more or Ii«s iilicicd b> thorou-h 
powdering with talcum or staich jioudir, b> the ipplicitiou of nrhoiizca 
laselin, and h> sponging, with hot hicirbnii ite of soda solution faoinctuncs 
menthol solutions are ippliid VI to 1 per cent solutions m alcohol, pimtcd 
over the surface, or the siine strength u'nd m an ointnieiit Internal ad 
ministration of a brig] pnrgt is often useful, as is uNo the use of some 
"ilkali, such as iingne^n orbicirboiuteof odi Sni ill doses of the irouiatic 
spirits of ammonia are found particnlurl} \aliiible The urticaria mar 
disappear promptlj or mij persist for diAS or even weeks 

Erythema Multiforme — This is sointtiines nut with, nnd, in the 
lighter forms, merges diniealh with the preceding the urticaria otten 
preceding an attack oiid the eruption changing to the tjpical appeannee 
of erjthcma multiforme, and there is frcqueiul} the addition of purpura 
The lesions imj al«o ho accompanied bj slight swelling and pain iil|tW 
joints 'Ihc lc 9 on«, ill if which maa be seen at the same tune, maj make 
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Gangrene of the Pock — This is not ven common, but occasionalij 
IS noted following infection For some w^son or other the sloUj,h turns 
dark and a small ana of oangrcnoua skin appears lliis is followed by 
ulceration, the gangrenous portion usually separates and healing usuallj 
fakes place uith eonsidtrable scamn^ 

Co’SSTirUTIONAL CoMPIJCATlO'^S AKD SkI"? AfFECTIONS 

Syphilis — There are two thin^^s to be consideied in connection with 
this (1) the possibility of getting 83 philia through vaccination and (2) 
the effect of aaccinatiou in syphilitics The second point mat be disposed 
of in a few words, as ordmanK tlic course of aaccmatiou in a sipbilitio 
indmdual is just the same as m the non syphilitic It occasionally hap- 
{icns that a baby or cycn an adult with active syphilis is vacemated in 
which case the syphilitic le«ions may appe ir upon the vaccinated arm Vs 
a general nile, vacciiiatiun tliould he avoided during the active symptoms 
of the disease unless there is extiemc danger of small pox The question 
of the danger of getting syphilis from vacciuatiou has been done away 
with since the- introduction of bovine hnipli and as this snirco of virus is 
used in inoet of the civilucd countries the question is almost of academic 
and histone interest uith But luasmneb as ami to aim vaccination is 
occabionally still practiced it mav be well to call attcution to the principal 
points concerning this subtect which Las liven discu sed with unnccc vary 
frequency in the past Ihere can be no question about the fact that under 
certain circurastances, where arm to arm vaccination is pncticcd svphihs 
mav be trail nutted As i matter of actual fact however, the number of 
cases of this disc iso from this sourec has alwavs been few Exceptionally 
the vaccination ma3 be aceidentally inoculated with syphiliv as might 
hapjMi m the case of any ojun sore 1 tc in **0 000 children examined at 
the Grc it Oniiond Strev t Hospital inloudaii found only 1 ease in which 
It was supposed that the v lecination mav have been responsible for the 
syphilis Inavuniih as the Great Oniunid Vrect Hospital dirivrs much 
of Its clinical material from a population iii which svphihs is not uii 
common, it would setm almost strange that inoic cases of infection of 
vaccimition sons have not been notexi Ocejsiunaliv there have been cpi 
diinics obstmd, iisinllv whirea numbci of vhildreii wen vaccinated from 
the arm of some one havnig the disease lu a latent period Vlmost the 
first if not the very first clear case is that repotted hy ilarooliiu in l'^14 
In this instance from 1 ^ul 10 children were vaccinated and from thtso 
soino >0 more and n luiinber of the c ehildtcn developed syphilis In 
another instance rcjHirted bv Tassani 46 eases dcvclopid in (i4 children 
and these infocUd several inotlicrs and wet nurses Vltogethir Ihtrc were 
10 deaths S of the children and 2 adults Vt counts of the c epidemics 
mip.ht he multiplied grcatl3 but they all tell about the same story Hsu 
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\\itb impetigo, or who is exposed to it, should not bo \acciiiatcd evcppt 
under ^cr} urgent nccc^sitj, such as lia^in^ lx.cn dircctl} exposed to small 
pox 

Furunculosis — Ihis soimtimes fullous \ luiination, ind is partial 
I irh Inblc to doiclop in cbildrcn who irc run down in health, who are not 
well cartd for uid who wear filtha clotliiii^ It is particiilarh Iikil^ to 
bt iiotcxl 111 Lpikpties ind in the iiibini, tspccialh those who do not Lap 
thcnischL'i clean llic dtai ise piobibl^ has ler^ little connection Midi 
aaccmatiou 

Sore Arm and Ulceration — It is h ml to draw the div iding line be- 
tween the nonml iinount of iiilliinimtioii in a vnctinutioii and an abuur 
inal amount There is ah \‘\%8 inorc or Its^, is is dtnioiistratcd l\ the 
areola, whiih is pirt of tin. nonnal cour c of >acc.inition, ami this \ams 
111 width and uiteii itx in dilTirtiit indnidiials vaccinated in prccisdj the 
saiui lu inner It not lufrupieiith Iinpptns lint it mn extend for mam 
inches iwav from the vacciiniioii, and thert, mat be considcnblt swelliii'' 
In i certain miinUr of m^tantes the mllmuintioii is due to the iiifection 
of the Mccination witli cMramous or^uiHins, cliuth the streptococcus 
and St iplnloeocous liiftcdon miv tiht jilitt at the turn, the vactiiiation 
18 done, or lattr through a rupturin^ of the M^iclt or pustule Infection 
IS more lihel> to oicur in people with micleiiilj Inhit'^, c«pci.iallv tho«c 
who do not bulic frequenth, md in whom ihc skin is Inblo to be the 
habitat of pus giniis, but it not infrcipunih occurs from dirtv finder 
nails scritoiiiiig into the wound, or from coiiniijj m contict with filthv 
clothing As 1 nutter of fact it has aluavs seemed stringe to ino thit in 
fection occurs is lufrequciith is it dins The intlamnntion varus gnatlj 
in its inteiisitv It mav be more or less widespread and vet not un 
painful, and not attended with in^ great amount of discomfort while at 
other tunes it mav be intense, the arm swollen and painful, and the con 
stitutioiial svniptoms marhed The course of this infected vaccination 
vanes so grcatl> that all phn'-cs of it cannot he described boinctimcs 
the toudenev to ulceration is the most prominent feati e The ulcer mm 
tend to spread become large in size, discharge foul pus, slightlj under 
mine the skill, and be verv slow m healing and Icivc behind conudera e 
scarring At other times the process mav he intense, but the healing ma' 
take jilaco rather rapidlj In other instances there is not much tendency 
to ulcerate, although there is some but the surrounding ti'isiics are m 
filtrated, and a more or less widespread cellulitis results Following this 
there maj be phlebitis or sometimes lymphangitis, and the Ivmph nodes m 
the axilla, which are almost invariably enlarged, may be the scat o 

suppuration 

Hemorrhage into the Pock — It sometimes happens that, in place o 
the normal vesicle, there is a hemorrhagic effusion into it which ma) or 
may not be followed by ulceration 
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Gangrene of the Pock. — This is not lerv common, but occasionally 
la noted following infection. For «omc ic-ison or other the slough turns 
(lark and a small area of gangrenous skin appears This is folIoMcd bj 
ulceration the gaUprenous portion u»uall> separates and healing usuallj 
takes place wnth considerable searring 

Co'fSTirCTIO'TAn CoMPUCATIO'fS -4SD SkIX AFITCTIO^S 

STpbihs — There arc two thing to be cin«idercJ in connection with 
this (1) the po aibilitj of getting sFpbiha through ^aL'culatlon and (2) 
the effect of lacemation m s^pbllltlcs The second point mai be di p)Scd 
of in a few words as ordiuanh ibt course of vaccination in a svpbilitic 
individual is just the same as in the non svfhihtia It occasionallv Lip- 
pens that a babi or evtu an adult with active svphilis is vaccinated, in 
which case the svphilitic lesions mav appear upon the vaccinated arm ks 
a general rule, vaccination should be aioi led during the active svinploms 
of the di.A^a e uitlc'S there is emremc dau..(r of small po^ Tlie question 
of the danger of getting svpbilis from vaccination has Ikcb done awav 
with smcG tlicintruduction of bovuie Ivtupb anJ as this source of virus is 
U'cd in ISO t of the civilued couoine the question is almost of academic 
and hi tone inttrt t onli I ut inasmuch as annto-inn vaccination is 
occasiunall} «iiU practiced it mav be well to call attention to the principal 
points ccinccmiug this subject wbicb ha» bo<n di cuvsrd with uiiDece sarr 
frequency m the pasL There can be no qui tioii about the fact that under 
certain eircum tance vrbcrc arm to-arm vaecination is practiced svpliihs 
niav be tran mitted \s a matter of a'tual fact however the number of 
c*a*es of this disease from this source has ilwavs been few Exceptionaliv 
the vaccination mav Ixi accidtiiullv inoculated with svphilis as mi„ht 
happen m tlic case of anv ojitn wire Ian? m "(MKMi (Jiildrtn examined at 
the Great Ormond Street Hi pital id 1> ndou found ouK 1 ca e in which 
It was suppo ed that the laccuiatiin mav have been responsible fir the 
svpLiUs Ina much as the Great Onoml ‘street Ho pital Icnves mwch 
of Its clinical material from a population m whitb svphilis is mt un 
comincD, it would seiin almo t strangi that more rase-s of infection >f 
vaccination sores have not been noted Oecasirnally thire Lave been <pi 
demies obaen cd u uallv where a number of ebildren were vaccinated from 
the arm of some one having the disease la a latent period- VImost the 
first if not tlie verv first clear ca r is that reported bv klarcolini in 1M4 
In this in tanee from 1 gtrl 10 children wert vaccinated and from tin sc 
s^ime "0 more anl a numbir of these children leieloped svphilis In 
another instance rejxirtcd bj Ta am 40 ca cs developed in 64 children 
and tht<e infected several mothers and wet nur»cv altogether there vvere 
10 deaths ts of the children and 2 adults kecounts of the e epidemics 
mi^ht be multiplied greatly but they all tell about the same storj Usu 
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a!l\ the 3^plulls was in a littnt uid >t i<i qmic probable lliat a suf 

fiCJCJit amount of cirt \\ »3 not tikcii In lb >2 in Ln ina b out of 13 
children dc\cloptd tin di-'C lai, iml, from the c, 1) other individuds were 
infected In this partiuilir nistmcc the plnsiciin was toudtnmcd bv 
the courts 

1 hero \\ IS an upiiiioii held for aomc time fh it the disease wis trans 
nutted unh nlu n the hiiiph \\ t!> coutjiiiin ited with blood, as it usualh is 
ill inikiiig annto inn \ ULiuatioiis lliis \\ is di-'proMd b^ niiiiicruus 
cxperiiiKiits iiid it was found th it the dist i<e could iiiuloiibtcdh bo trans 
mitfid b\ clear hitipb In tins ooiiiuetum mention should bt made of 
the reinarlvablt t ise of Dr Cor\, who \ itcinatcd him elf four times with 
the clear hmph tikeii fremi unduiilitcd ci‘«cs of sNphilis Ihc lir'it \ac- 
ciintioii w la successful the second, done two Acirs liter, w is nieitne, 
and the third, cvlitceu inonilis later was ul o lugitnc He then \ae- 
ciuitcel himself m three phccs and elculopid «^phlIl3 from this la«t 
viccination This md other similir tiidciicc elt pro'cd compkteh tlic 
theory alluded to abo\e, which w is idvauccd b\ \ icimois, of L>ons, in 
IbOO 111 the transimssion of the disease it mikes no ihtfcnnio whether 
the ^acclliatlOli takes ur not It docs not neees iriK fedlow that the disease 
is alwasa tiinsimtted when tin iMiipIi is taken fuuii svphilitic subjects 
Vs a matter of actual fact, the clnnces of not de\cIopiiie tbo disease ire 
\cr\ pOod loukolTk\, III lNtiOj,rwl, \accmiled >7 lieiltlis eltihlren 
from the arms of 11 ehildroii who wcrcsiibsequenth found to lx, sspluhtvc. 
All of the ')7 sacciiiations took ind in no instance did s\phih3 develop 
The disease inai not alwa\3 ho denied fioin the \ iccino \iiu«, but may 
be transmitted fniiii an unclean lancet or b\ other nu lus Kussiiiiul re- 
lates an Hist nice occurring in I ahr (Baden) in I'lOT in which a luunbcr 
of children wcie infected with svphihs the child from which tlie \iiiH wi 
deruod was jicrfecth healthj, bnt the lancet used liad pieiioiisK been cm 
plowed m opeiiiiig an abscess of i siphilitic patient and hid not been 
properK cleansed llic disease dciehqis in from tbreo to Ine weeks ifter 
the inoculation, but soiiicliines a groitcr pcruKl of time ini\ elapse Ibe 
effects of the laccinatioii hue usually pas od, and on the site of the scar 
there develops a papule which ulcerates and presents the ordinary cluneal 
picture of the liuiitenm chaiicn \boiit the onl^ pessibiliti of mistake 
111 diagnosis is to mistake the clnncrc for an ordinari laceinition ulcer 
or the reverse, mistakiiij, the vaccination ulcer for the initial lesion of 
svphilis There are certain differences which should render the diagnosis 
reasonably clear, cspecialh to those familiar with the clinical history of 
both conditions The niculntion period of syphilis is usually tlirec weeks 
or over, and never less than fifteen days, while the ulceration accompany 
mg an ordinary vaccination develops between the twelfth and liftceutli 
days or even carliei In syphilis the ulceration is only beginning or even 
has not started, on the twenty first day, while, m the oidmary iilcenfioa 
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it IS full} developed hv tlie t\vent\ first daj If there are several vesicles, 
syjvliilis iisudlh iffccts but one, while ulctritiou ,;encrallv affects all This 
is not alwavs the case and Hutchinson has reported an instance in which 
three chancres developed on the site of three vaccinations The amount 
of inflammation pro cut vane , but as a lule, in svphilis it is slight, while 
in the uleerition it is usiiall} very mirkcd The amount of tissue lost in 
svphilis IS, as a nile coraparativolv small although occasioiiallj the 
amount of it is maikcd In the vaccinal ulceration the ulcer is almost 
alwavs large and deep Ihe discharge of the chancre is small m amount 
or even ab cut and ucarK nlvva>s dries into scabs while the discharge from 
Ihe ulceration of a vaccination is considerable and it does not dr} into 
scab® The edges of the chancre do not present n punched out appearance 
but slope graduall} to the bottom of (he denuded surface while in the 
ulceration there is the appearance as if the tissue had been cut out The 
tdgts arc perjxndicular arevtn undermiiitd and the shape is irregular 
The chancre presents i smooth cv«n appearance while the ulcer has un 
health} granulations often covered with pus Id svphilis the induration 
13 circumscribed and has Iceii described as being parchmcntlikc and is 
casil} outlined b} palpation The induration in the ulcer is irregular aud 
apt to he extensive and is not slnrplv outliiied as a general nilo In 
svphilis there is no surroundiiip. are ila or onlv a virv small one, while in 
thoordmarv ukoration the ireola is verv wide and often presents almo t 
the appearance of a bcgitiiiiii^ ervsijielas The Ivanphnodcs in svphilis 
are alwavs enlarged but thev do not suppurate, while in the ulceration 
thev mav be enlarged aud painful and have a distiiut tendeiicv to an acute 
inflamtuatorv reaction Hie eitiplion m svphilis develops late usually 
several weeks after the apjiearanee of the chaiicie while the eruption in 
the ulceration t imcs on at the tune of the vaccination usu lilv between the 
ninth and twelfth davs Jhe eniptiou m svphilis is ehaiactcnstic and 
almost alwavs there are typieal mueous patches on tin mucous membranes 
In tbp vaccinil ulceration the eruption la as dtscriKd above under the 
heading of \ accuial i niptiima 

Tuberculosis — flip daii,.i r of tr inamitltii^ tulcicuh ais fiom vaccina 
tiou IS apparentlv piirclv nnaginirv The Ivmph taken from calves is sure 
to 1)0 free from the tnlxrtJe bicilli as tiiliereulnsis is not apt to develop 
in calves is vouii„ as those used for the production of vaccine virus and 
also I cause of the pcstmortciu done on the calf immcdiatil} after the 
vaceme piiJp is rcmoitd Ihe daii„«r of tiilereulosis when human hraph 
18 used 18 apparentlv absent is tuheielc bacilli have never been found in 
vaccine Ivmph rven in vaccinations on advanced cases of tuberculosis 
\mjiip other iiuc^ti,, itions along this Imc aic the expinmcnts of Jus 
seraiul who injected the Ivmph t ikiii from the vaccine vesicles in persons 
known to have lubcrciilo is into annuals, aud in no instance did anv of the 
animals develop tubornilosis 
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all\ flu SNpiuhs W13 ni n hfint aiul it (imtc prolallc that a suf 

fitinit amount of ciri was not tikiii in I** il ui lh\ ina S out of 11 
<IiUdnn (liidopcd (he dibi i8i, ami, from tlasi, '/ otlier imliMdiuis \\<ri 
lufcctid 111 tliia pirtiLuhr iiwtanto tlio ph\8icim w la coiKltmiiid by 
tin courts 

ihen w la m opinion licU for some tiiiit tint tlu clibciso uns traiu 
muted onl\ when the Uinph was tout iniiiuttd with lilood is it usualh la 
in mikui^ arm to irm \u(i-iintiuiis Um \\ la dtspimed hy jiiuqiiuus 
L\ p( niiu tits uid it was foimd tint tlu diM. iso loiild undonhtcdly he traus 
muted hi ell ir hmpli In this loiiiuitum lULiittoii aliuiild he made of 
the rimirkshlo i i«t nf i)r Oor>, wlio \ uciinUd him elf four tunes with 
the ell ir hnijih tikcn fioiii imdoiilitcd ti cs of s\philis *1110 first lac- 
euntiou was sunissful the second, done two etars Iitir, w is lugatue, 
and the third i i^htcc n nionlha 1 itir w is iIonif.itn( lie ibcii vac- 
cinated huiisiif 111 time plues mid deeeh'ped seplnhs from this last 
vuccuutioii Ihis ind otlur smiilir tvideiice, dispruecd eomplctclj the 
thcorv nlludid to alxiee winch w la udeinad he \ icnnois of Moh«, in 
IbtiU In tlu tnnsmissmn of the di one it mikea no ditfcrencc whether 
tho %accin ition t ikea or not It does not mcts« inl\ follow tint the disca e 
IS alw iV8 transmitted when tlu l\inp!i is t iki n from seplulitie suhje 'a 
As n matter of actual fact tlu ehaiiees of not deielopnij, tlu disiasc arc 
\cr% ^ood lonkotTskv m Ihtio.rid e-ucimite-d >7 heilths elnldnii 
from till arms of H eluldreii whoweiv siibsccincntK found to U. Bvphditic. 
All of the j 7 \ KCinations tinik nul in no iiist uiee did bvphihs develop 
Xhe disonse nnv not alw i%8 U deiued fjom the. \aocint vinn, but raaj 
he tr'insmittcd from nn undo in lineet or hs other me ms Ivu^miiul re* 
latos *111 mat nice oecnrrnij, m I ihr (llidcu) ni lb(»l m which a nuinher 
of elnldreii were iiifeeti d with sephtlis, the rhiM from which tlu inU' ” 
derived was jurfeetK hcjlthy, hut the 1 meet used h id preMousK liccii eiu 
plovcd in opcinui, an ihscist of i svpluhtic patient -uid had not been 
properly clc msed i he di<H'ioc develops lu fium three to hve weeks after 
the inoculition, hut bometiiiies n grciter period of tune miv ehp'ie Ihe 
cilccts of the vacciiiition hivt iisnillv pas-ud, and on the site of tlie ‘'ear 
there develops i papule vvhuh iilccratcn mid presents the ordinary clinical 
picture of th( hiiiiteniu eliiucie Aliout the oulv pessihilitv of iin«takc 
m diagnosis is to mistake the chuicro for in orduiiry v leeinatioii idccr, 
or the reverse, mistaking, the vaccinitiem ulcer for the mitnl Itsiou of 
svphilis Iherc arc ecrtiin ditfercncca which sltould render the diagnosis 
reasonably clear, espccialij to those fumiiir with the ciimcil In tori of 
Loth conditions l-hc niculntinn xunod of syphilis is usually three weeks 
or over, and ntvir less tlnn fifteen days while the iilcention aceonipanv 
iHf, an ordinary vaccmatioii dcuchips between the twelfth and fifteenth 
davs or even earlier In syphilis tho uleeratiou la only bogiiimng or even 
has not gtirted, on the twenty first day, while m the onlinury' ulceration 
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ances In other instiucea the infection lias come from clothes that have 
been wa‘«hed in contaminated water The methods of ivound infection 
with pus organisms aro so well known that further comment is unneces 
sary 

Pemphigus — Curious eruptions of the km have followed vaccination 
and some of these have the appearance of pemphigus In some instances 
It would seem that there is in indnidnni predisposition to ha\c a bullous 
t^pe while in other ca cs it would seem that a certain strain of hmph is 
responsible for tbe lesion Pernct his observed the fact that this form of 
disease is more frequent in butchers and those handling animal food prod 
nets than m other individuals It niav be possible that there is some 
sensitizing of the tissues which renders the skm more gu«ccptible than that 
of a nortrnl indiMdual There have been instances m wbuh there were 
epidemics, but the disca c is not transnutted from one individual to an 
other, and reiuoculations of the hmph from the vesicles do not reproduce 
the disease, and the latter hcil without a cir so lint this cannot be re- 
garded as vaccination Howe of Boston, reported 10 ci«t« in all of which 
except 1 there was a historv of a neent vaccination The shortest incuba 
tion period was six dajs the average fivi. week* and the longest sixteen 
weeks The} all occurred m adults and of tlitm proved fatal Some- 
times there is an eruption of (be skin which looks like dermatitis hcrpeti 
formis which comes on about one week after vaccination and sometimes 
as long as four weeks after and it mav persist for months 

Eczema ->-It is nut uucommou to m< in infants ind m cliildren with a 
tendcnc} to eczema, an outbreak of this disease following vaccination 
These outbreaks are so common in children with a tendenc} to eczema 
that it la not to be wondered at that a viceination will sumetimcs start one 
There is nlmost alw a} s a historv of a family predisposition to eczema As 
a general iiile with proper treatment the attack is not to be feared and 
It dof s not differ from those causi d bv other kinds of irritation 

Psoriasis — It has been thought that this is due to vucmatioii in 
certain instances, but the evidence on which this opinion is based is verj 
slight There have been but very few cases reported and it would seem 
that if vaccination were a definite cause of psori ISIS considering the large 
number of vaccinations done the disease would be more frequent There 
are some fifteen cases in the literature which have been made much of bv 
antivaceinationists and which mij be regarded verv much in the light of 
accidental association 

Drug Eruptions — Care should be taken not to mistake eruptions 
caused by drugs for disturbances of the skm caused bj vaccination The 
eruptions from bromids the lodids arseme and belladonna are the ones 
most frequentl} met with, and could easily he mistaken for vaccine rashes 
There are instances on record where the eruption caused hj bromids and 
also by lodids has been mistaken for general vaccinia 
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Lupus — Tlic tpic tiori of hipiis lias ileo Ixxii ru nl ^Uulc there 
seems to bo no doubt that cases of lupus Inve dc% eloped ou the site of a 
previous \ iccnntiou, tin re is no cviJeiici to show that this was not am 
dt ntal and (he total muuher of c isis n{)ortcd is so small as to racau noth 
mg in till vast miuibcr of vaccinations done 

Leprosy — Winn animal Ivinph is u«cd there can be no danger of the 
trail mission of lipro^j It would seem that it might be possible to tuns 
nut the discise when hiiiph is tahcii from individuals siilTeniig with Icp- 
rosv, and there have biin a few rciHirts in which it was claimed tint ihe 
disiasc w IS developed on the site of the previous inoculation Tins sub- 
ject Ins bcHii given careful stndv bv leprusv experts, among whom mu t 
lx mcutionrd II mscii of Bergen, who docs not believe there is anj danger 
of the traiiijinisbiou of the diseinc throu^jU vacciintion 

Tetanus — The devclupnuiit of ietaiuis after v iccmation n tare anJ, 
if the recent experience in the United States is omitted, it is practical!' 
unknown llu llntish Ifov il Vieenie Commission in IS'iC reported otih 
one ease There, hive been, euriouslv enough, m recent vears in the 
bnitod States i mmilKr eif smiU epidemics, most of which occurred in 
ITdl from i vtud' of tlw«c ci«ex, is far is it is possible from the re- 
peirts it would seem tint the diM.as,e developed m the vaccine wound Iruia 
a sub cipicut mfcctiou with the (ctiims bacillus In the tirst place, the 
tetanus baeillus does not develop cither m (he ghecninted virus or ou drr 

points and m the suMiid place other children who were vaccinated with 
the suiic Ivuiph as tho«c who dcvclojud tetamis remained pcrfectl) 
Inmost if not all iiistaiiees there is a lustorj of a wound of the vesicle In 
«'ome inst uu cs the scab had fallen ou (he ground and had been replaced 
and, m otlur metaiiec*, the children plajed m stables or in gardens tn 
which manure had been uceel, and, in one instmcc, a child slept m bed 
with its father who was a hostler buuiltr small epidcnucs of tetam 
have ftc(\ueiitlv beeu reported ijuitc apart from vaecmation The haedlus 
of tetanus has practn illv never been fouuel in vuccuiD vims in spite ol a 
considerable uuiount of research aloii^, Uiia line 

Septicemia — There is a certain amount of dinner from blood {)Oi«m 
lUg, as when the vaccine wound is infected it presents the same poosibviit' 
sis vs atforded bj aivv other focus lu which there arc pus g^nus 
epidemics of septicemia have liccn reported, hut in every lU'^tancc the 
Bmph vvis from human source and apparently (onsidtrablo carcIcs‘'ne^s 
was us( d m handling it Only one epidemic need be cited, and this is eac 
which occurred in lObO in Alax-sadbusetts A number of children were 
vaccmitcd from a bottle containing a mixture of vaccine virus and sno" 
water, which was used to dilute it Ihe first vaccinations took and ran a 
normd course ‘Subsequently, when this fluid in the bottle hid decom 
posed, and had a definite odor, a number of other children were vaconiatw 
and these developed abscesses and showed marked eoustitutioual disturb- 



^ACC1N\.T10^^ SUClilC S\ivri^l0\ PROPIIlLAMb 223 

ances In other lustaucea the mfcctiou has couic from clothes that have 
been washed in contaminated tiatcr The methods of Moinid infection 
■with pus organi‘>ms aro so well known that further comment is iinneces 
sary 

Pemphigus — Curious eruptions of the skin haio followed vaccination 
and some of these have the appearance of pemphigus In some instances 
it would stem that there is an iiidmtliial predisposition to haie a hiilJous 
tipc, while in other ca«C3 it would seem thit a certain straiu of hrnph is 
rcspoDsihle for the lesion l\rnet has ohsentd the fact th it this form of 
disea e is more frequent m butehtrs rnd those handliiij, aniiml food piod 
nets than in other ludnidiials It ma\ he possible that there is «orae 
■sensitizing of the tissues which niidiis the '»kin more siisrcptiblc than that 
of a normal indiiidual There baic been instances in whieh there were 
epidcnites but the disease is not traii«miWed from one individuil to in 
other, and rcinociilatioua of the hiuph from the \e8ick8 do not reproduce 
the dim e and the latter hcil without a scir so that thu cannot be re 
garded as \acciuation Uowc of Boston, reported 10 cise* in all of which 
except 1 there was a histor> of n neent tacciuation Ihc shortest incnb 
tiou period was six da^s, the aicrigc fiic weeks and the longest sixteen 
weeks They all occurred in adults iiid C of tlicm proied fatal Some 
times there is an eruption of tlic skin which looks like dermatitis herpett 
furmis, which comes on about one week after vaccination and sometimes 
as long as four weeks after, and it ma\ persist for months 

Eczema — It is not uncommon to ■we in infants and m children with a 
tendency to eczema, an outbreak of this disease following vaccination 
These outbreaks are so common m children with a tindeucj to eczema 
that it 18 not to be wondereJ at lint a vaccination will sometimes start one 
Ihcro 18 almost alwnys a history of a fnmilv prodi’sposition to eczema U 
a general rule, with proper treatment the attack is not to be feircd and 
It docs not differ from those cau'>cd by other kinds of irritation 

Psoriasis — It has been thouglit thit this is due to vacdiiation in 
certain instances, hut the evidence on which this opinion is based is verv 
cligbl There have been but very few ca^ea icportcd and it would seem 
that if vaccination were a definite cause of psoriasis considering the large 
number of vaccinatioua done, the disca^ would lie more frequent There 
are some fifteen evses m the literature which have been made much of bv 
antnaccinationists and vihich may be regarded very much in the light of 
accidental association 

Drug Eruptions — Care should be taken not to mistake eruptions 
caused by drugs for disturbances of the skin caused by vaccination The 
eruptions from broinids the lodida, arsenic and belladonna are the ones 
most frequently mot with and could camiy be mistaken for vaccine rashes 
There art instances on record wbeie the eruption caused b\ hromids and 
also by lodids has been mistakm for general vaccinia 
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V \ h\}B OF Vaccimtiov 

It woulil seem liirdl} mcessirv lo add "i spccnl section on the \a!ue 
of vaocni itiou as a branch of prc\tiiti%c luedicinc, and ^tt, m spite of the 
i-^pcriciKO of the jiast «cntur\, ind tlic InToO «ptintitits of wcllkiiovni 
statistieil untcrnil, there are iiiim who refuse to lie conMiiccd that uc 
cination is llie chief me ms whicli we hive for pre\ejitiiio smallpox, and 
that it 18 rtaponsihle for the low death rate from this disease in well 
%aeematcd countries 

There aic a miinbcr of dilfcrtiit w i^s of proving that \accination is 
an effcctiie prc\enti\e of small pox, and among these is the direct niociila 
tion test Ihia test cannot he made it the present time in most couiitr os, 
owing to laws ij,iinst mueulilion, but there is sufhciciit ciidciicc from 
tests made ui the earl\ jeara of \accinatiou to consince eitn the most 
skeptical 

Inocul ition cxi«runcnls were made bj Jeuner, who states tli it upward 
of 0,ODO perNons bad lictn uioctilalcd with (be virus of cow pox, and the 
fir greater pirt of these had hctu iiiocnialcd with (ho virus of small p)* 
and exposed to its infection in cvcr> rational way that could be desired, 
but without effect 

In America, amoiig, the various inocuhtion cxiicnmcnts, are those of 
Waterhouse and also those of l)r James Smith, who was the attcudiai' 
2)li^sician to the County Almshouse in Baltimore, and who pull died in 
the leUgrayli oiio of the Baltimore dail> pipers, Dcceinhcr 3 and 5 
1801, full accounts of the cases vaccinated b> him in the Vlmshmisc, all 
of whom were frcclj expo td to small ih)X both inoculation and in the 
natural waj without aiij of them (aktiio the disease Xhcrc arc a large 
number of similar reports, ill of which reach the same conclusion, and 
which thcrcfoie need not be ipiolcd 

It should further be noted (bat the. monko) reacts both to vaccination 
and to small pox in the same maimer aa the limnaii being and that inocu 
lUion experiments have been made upon laoukc^s with the same results 
as those mentioned above lhat is, (hat vaccination properlv done fur 
lushes a means of protection against small 

V second form of ev idciicc of the v due of v leciiiatioa is the comparison 
between the pi evalciiLe of the disease before uul iftor vaccination Aifkcn 
states that from 17.^0 to ll>00, accordirio to theiiinestioations of (be i-p* 
demiological feocietj of 1 iiglaud, there were 0(1 deaths fioin smallpox 
out of cverj 1,000 deaths from all causes, while iWm ISOO to 18^>0 after 
the introduction of vaccination, but during the tinie/in which there was no 
compulsory law, there were J'* dciths from small Jhix out of every 1,000 
In the various German states daring the same periods there were 60 5 p>-r 
1,000 m the prev iccmatioii peiiod iiid 7 20 a^'ter the introduction of vac 
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cuiition It ^hollld be bonie in mind tint prior to the time of the intro- 
duction of vaccination smallpox was a dieeisc of childhood nnd that al 
most all the casts occurred bcfoic the seventh jear ll'i\5,ii-th states that 
about 1 person out of 20 e eajxd smillpo^ Vftcr flic introduction of 
aacciiiation the at which the indmduals were itfccted became 
changed and now, when \accniatiou is priufi<?fcl it is iiioic coinmon to 
see eases in adult life than in children V do ith fioni sin ill jk x in a child 
under file who has been snccossfiilh vaccinated is a great r int\ In the 
prevaeciuation periods practicdl^ all the deaths apirt from epidemic 
vears, occurred under ten aears of age itid ume tenths of these were 
under five jears This statement is not strictU tnic for all veirs, but will 
be found true for much of the period 

Some of the antic accinatiomsfs state that the fall in the mortality rite 
from smallpox after tho introduction of aaccmation was due to the dis 
coiitmuaucc of small pox inoculations but it should be borne m mind that 
tie inoculated sin dl pox is much less fatal than that acquired naturallv 
and that individuals having luoculaU-d smallpox must have cmtrib- 
iitod less to tho fatal eases than tboso who derived it fivin natural con 
tagion 

Inoculation was introduced into England in 1731 but was not prac 
ticcd to great extent until the latter half of the cishtcoiith centurv, 
nnd even then it never became geneial If it caused anv lucroaso in the 
death rate this increase should have come during the tune inoculation was 
practiced but as a nutter of fact the mortalitv was as groat before tho 
introduction as it was afterward and pussiblv greater Inoculation was 
not practiced in Sweden or at anv rate vor> spariii^lv and the influence 
of vaccination on the death rate in Sweden was 3u&t as marked as in any 
other countrj 

Viiother claim of the opponents of vaociuation is that small pox is less 
frequent and leas deadly owiiip to the fact that sanitation is better This 
however, js not the case ami we cite the cx|/crience in GIi gou in 
vihich towu sanitation was probahI> worse during the first half of the 
luiiEtcenth century than it was prior to that tune If we are to jud^e from 
certain reports on the sanitarv condition of that citv maile between 
and lb38, we ma\ be ltd to believe that the txibtui„ sumtarv conditions 
were about as bad as could be found in anv rnglish towu, and vet not 
withstanding this fict the mortality frim smallpox decreased nearly SO 
per cent after the introduction of vaccination 

Tho third way of proving the value of varcuiation is to cite the fact 
that of the people wlio are properly vaccinated and who are exposed to 
the disease few or none contract it This is the unnci«al experience in 
small pox hospitals, where physicians and nurses art const mtlv subject to 
infection, and where it is a veiy exceptional thim, for either to contract 
the disease 
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Dwnug the epidemic in Phihdclplii i a mmilxr of workmen cmplo\ed 
about the Alnmcipil Ilo^pitil crcttin^ idditionil buildings were so doe 
to the patients that the) win. ill uhised to l>c \nccmatcd There were 
between hft> and si'!t\ men, iiid ill except two eoiiiplied with the request 
Tho oiih ones to confract tlio diseise were the two who were cut 
\acciiiated 

There hi\c been freqmnt offers made to iiitivicciiutioiiists to Inc in 
small jx)^ liospitils aloUj, with the same miiiiber of well \uciiiatcd pin 
sicnns and nurses, and to eompirc the difference in su«ccptlblllt^ in the 
two clas C3 of uidiMduals but up to the present time, so far as I know, no 
antnaccinatiomsts ha\L toim forward to icccpt tins method of proving 
their contention 

That t iccmation lowered the death rite and espcciall) in carh life is 
shown b) tlio tibli oiMnj, the antiii il mortaht\ per 1,000 inhabitants in 
bwoden This includes, of e*our i, deaths fiom all causes It will be 
Still that not oiih is the tot il rale lowered, hut the chief change is in tbo«e 
under five tears 
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Some idea of tho death rite from smillpo'c m prei jccinatioii timts 
can be gathered from a stiidi of the tabic '»Iiowiiig the deaths m Geneva 
over i period of one huiidrid and eightj tears It will be noted that the 
greater mortahtj is duriiig the first tcir of life, and that ncarl) all th® 
deaths occurred before the first ten tears The reason for tins is that 
ncarl) eterj one had contracteil the disease before ten and had cither dicu 
or acquired an immunit), so that the number of adults affected with tic 
disease was small and consequentlj there were but few deaths 
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riic statistics fi'>m lu opukmic in prcv icciuation tiuics m Posen 
170 j to ITJO, m tlie of Hiaakz \ojJnoA\o aod Sarnowo arc of 

ion«iJerabl 0 interest The population of these tbreo ullages Mas 13 oiO, 
and 1 2 j 2 contracti J small po\ or i 4 per cent of winch 190 or 1 a per 
cent, died wliilo lo J per cent of those who bad small pox died Tho dis- 
tribufnm bx xearswas 


From 0 « jears 
From 5 10 jears 


743 or 50 3 per cent 
441 or 3 j 2 per cent 


From 0 10 >ears 
0\er 10 jears 


1,1^4 or 94 8 per cent 
68, or o 2 per cent 


Tho prevalence of small pox varied in vanous districts and from vear 
to >ear as statistics vreienot alvvavs kept in the most perfect manner but 
from the reports which max be rcgjided as tbe most reliable vve find that 
the death rates were everywhere ver> high For example at Kilmarnock 
1723 to 17G4 out of crerv 1 OOO children bom alive lOl died of small 
pox In Berlin it was estimated that from one twelfth to one thirteenth 
of the deaths were due to this disease At the present da>, in countries 
where there is no vaccination small Jiox rages ju<it as it did prior to wac 
cmation time In the Russian Empire 1003 to 1393 it was stated that 
there were 275 .^02 deaths from smallpox During the same period in 
Spain, where the population was only ten and a half million people there 
were 2“', 881 deaths Throiijjhout China and the Last smallpox still con 
tinius to rage Contrast Cennan> dunUg the five years noted above for 
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TMiLi-b CoMi uiivo Small iu\ ifimtAtm in VAnuiis Tajcalitils iie»oke and Artta 
■ruj IsimiutTUiN o> Valaination * 
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Kusaia and "^pain niul ni, find tli it time were ouh 287 dcitlia from small 
pox These h^ires tould Ihj miittiplud dmost iiniifiintolj, all slio'vmp 
preciseK the same thing 

The foUowiiij, table slums Mr> Mill the ditFcitncc m thy diaths from 
small pox Ixfon and after the iiitrodnctiuii of laccination, and it should 
be Ijorno m nund tint this table sbuus the lesnlts of \ lecuiatum cin-usl 
out onh pittialU and with praeticalU no rci leeination ind dues not 
mean the results lum obt unnl by tbe iisi of \ iceiii ition and u\ iccuiatioi't 
ns It iH done to daj lu Gcruianj, for exuupli 

The same thiHo la shown m a soiuewUut ditferciit nnnner b\ contiast 
mg the de ith r itt from small pox in the \ncem ited and tlie nn\ leciiutcl 
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De\TH RVTE or SlULt. rox AUO\0 ^ACtI^4TED AND U^T4CCI^ATED 
IN \ ABIOUS COUVTRILb * 
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in vanous countries The Te«iilt8 fllwa>8 include among the vaccinated 
those persons who haie been vaccinated no matter nhat the result and 
It IS a notorious fact that manj vaceinatious done in countries where the 
Ians arc not strictly enforced are carelessh done and give negative or 
imperfect results But even with these nusiiccessfu] vaccinations the 
results ate Tcmarkoblc 

The number of individuals attacked bv smallpox will var} with the 
vaccination and the age The most stnkiiip effect is seen in those under 
ton tears of a^c but it will be noted that the pnma^^ vaccination protects 
the individual over ten jears to quite 1 considcrahle degree Compare the 
table oil page 230 vvith the German results of revve iiiition 

^8 noted under vacciuation scars (which see) the protection will de- 
pend upon the thoroughness with which the vaccination is done — a lesson 
that maj be ievmcd studying the vaecinahtm marks or better bv the 
German mclhods and results The following table shows verv well the 
difference in the ileath rate m those haviUg ^,ood vacciuation sevrs, tho«6 
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Ihe dtcBcast in tin, deaths from siiidli pux ui 1 nglainl ind Waks 
^vhc^c >acci»otion is not jKrfictU titrud out, la ittll shonn in the fol 
lowing tiWc 


VnSOAL DrtTH BATLS *KOU SMALL POX 1 LH MILLION LlMNO IS t NCLAND AND 
M ALEH ISIS 1903 * 
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The \acciiiatioii experience in Bohemia na outlined m the English 
Blue-book for stien jears m the preiaccination period and twentx four 
jears after laccmation was introduced told the aaniL 8tor> as the expen 
ence in other countries The population of Bohemia dunng the first 
penod was 3,039,722 Thoie died annualU 94 95o and there died annii 
alJj from ‘smallpox 7 G63 Iftcr the intreductiou of vaccination uith 
an average population of 4 24b 1 j 5 there dad vearh 13*1 412, and there 
died yearly of smallpox 2b7 

GuttstaJt states that m Berlin in the pmacciiiation penod, from 17o8 
to 1802, the aiiiunl mortalitx from smallpox was over 8 per cent, with 
some bad vears ns follows v P t 


17CG 

1770 

17bG 

1780 

ISOl 


19 2 
213 
15 
31 3 


Vfter general Mccination m Berlin the results between the years 1810 
and 1814 showed an annual mortality from small pox of 0 7 per cent and 
from 1815 to 1809 the mortahlv vaned from 0 00 per cent to 0 134 per 
cent, with an aveiagc of 0 S percent or oue tenth of that in prevaccmation 
times hrum 1860 to 1870 there was a decrease iti vaccination in Berlin 
and in 1871 and 1&72 the pandemic which swept over Europe affected 
Berlin verj senoush In 1&71 7 per cent died and m 1^72, 3 8 per 

cent Cumpanug the preyaccination times up to 1870 the following tables 
from Immermann show the jcirlv average of people dying from smallpox 


per 100 000 inhabitants * 
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In 1S70 to 1874 there was an average of ItTO per 100,000 inhabitants 
a year while from 1875 to lbb4 the yearly avenge was only 1 16 per 

F om botl I a^el s En > I p d a of T act ul M Uicme Am an ed t on 230 
ISO 



232 


SMATI rox 


100,000 This rem-irkahlo falling off is due to the vaccination law of 
1874, which provided, as stated above, not onl^ for vaccination, hut for 
thorough rcvaccuiatiou The tcsiiUs of this law are verj well shown m 
the following table 

Small io\ Dlatiis peh Miluos Livinc. dlioue tiil Gebmav Vaccisatiov 
Law of 1S74 * 
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In this connection it is mtciestiug to note the effect of vitcmation and 
re\accmfltiou m the German Armj It was introduced into Prussia in 
183^ The preceding, ten jeara m a comparativeh small anin in 1 nissia 
at that time, there uerc 43t> deaths With the introduction of \accination, 
the results are quite remarkable as shonn in the following table ‘ 

1833 1844 altogether onlj 30 iiitii 


184^18..4 13 

1855 18C4 ‘ ' 12 “ 

1865 ' ‘ 1 ‘ 

1866 ‘ ‘ 8 ‘ 

1807 “ 2 ‘ 

1868 “ 1 
1800 “ 1 ‘ 


1835 ISCJ altogether oulj 77 lutii 

If one makes a coinparisuii bctwicn the number of men d>ing in the 
armj and the entire population of Prussia one notes the most striking 
results in fator of the tlioroughh lacciiiatcd arnii 


iSvuBEB cr Mev Diiso iv the Aau\ is Pboportka to Lxtire Fbussuv 
Population * 
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The same thing could be showm b> studaiug the effect of laccination 
in other countries but in no country has aaccination been as constantly 
carried out as in Germany 

In Chemnitz in Saxony there was an epidemic in 1870 and 1871 yvhich 
lias studied by Flinzer (Iminermauii) Then yseic 04,222 inhabitants 
and of the«e .>3 8 >1, or 83 9 per eriit wen yaccinati d Int thousand 
setcu hundred and fweht or 8 ) per cent had not 1 ecu yacemated, yrbile 
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4,G52, or 7 3 per cent, had already had small pox None of these last \\ere 
atfcctcd bj small pox during, the epidemic Tliere A\ere 3,500 cases, or 
5 6 per cent of the total population Nme hundred ind fiftj three vere 
in vaccinated persons and 2,643 in umaccinatcd, or, in other words, tlcro 
was 1 case in c\erj 50 7 of the vaccinated population, md 1 ease in ererj 
2 2 of the non vaccinated The relative inert ilit} from small pox for the 
vaccinated was twenty six times less than for the non v acciiiaUd There 
were 7 deaths amoUo the vacemaftd and 242 deaths aniono the non vac- 
cinated persons In other words, in the v iccinitcd there was one death 
in ever} 7,oOS 7, while in the non vaccinated there was 1 death in ever) 
23 6, and a rclitivc iiiortalit} of 220 to 1 Of tiic 02 j vaccinated ptrsnns 
who had small pox, 7 dud, or 0 7 ptr tent, ind of the 2,613 non vaccinated 
persons 242 died, or 0 2 ptr tent, showing a inortulitj among the infeetcd 
of almost thirteen times less m tlic v iccuiattd thin m the non vacciiiatcil 
In Japan the historv of v ictiiiuicm is of con«ideriblc interest Ac 
cording to Ivitasato, smallpox vv is mtroduetd into lap in m 122 B C, 
at which time it caused i widcspre id and ver} fatil cpidiniic irom that 
timo until 18CS, when the present cri began, there wire some 50 epi 
demies, each one lasting several jears and caiisnij, gicat siilfcring mil man' 
deaths Irora 1S75 to 1SS4 the number of patients suffering from smih 
pox averaged 208 1 per 100,000 of ilit population, while the deaths were 
only 404 6 There was a severe tpideimc in Ibba lasting three jears a 
reappearance m 1S02, when it aj,am lasted three }cars, and a third out 
break lasting two jears, bo^uimiic, •» 1806 In each out of these epidemics 
there were thousanels of cases and thousands of de iths A somewhat 
smaller epidemic occurred in 1007 

Vaccination was intrcHliicxl into Jap in m 1842 b^ a Dutch phNSician, 
llomcke, and vaccination stations were e3tihli«hcd in various citie’ 
About this time, owing to political changes m Japan, all the modern 
features which had been previously introduced were forbidden, thi onh 
survivor being vaccination The beginning of the first era in 1SC8 brought 
about manj changes in the civilization of the iast The first Taccinatiou 
law was passed in 1874, and this was revised in 188o, and more recently m 
1909 The most recent lavy piovidca that each newborn baby shall be vac- 
cinated within ninety davs after birth and before June of the next vear 
Revaecination shall be made at the tenth year from birth If either the 
primary or the secondary Taccmation is unsuccessful, the child shall 
revaccinatcd before December of the next year 

The difficulty in Japan has been to secure wide^piead successful vac- 
cinations, but there is a great deal of small pox both in China and Korea, 
and the di«ea«e is constantly being introduced into Japan so that m 
past there have been epidemics from tune to time With each epidein'<^ 
vaccination has been caincd ont and the effect of v iccmation m stoppiuS 
epidemics has been very remarkable It will be interesting to note the 
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effects of the new vaccination law, provided iC is earned out thoroughh 
and douhtkss the result^, uill l>e the simc as those in other countries 
which iua\ adopt it 

Fiuall> the experiences in Cuba and the Philippines show perhaps 
more conclusuci} than m other couutnes with the exception of Germany, 
the laluc of a acciuation m the preacntionof small pox. 

Small pox had been endemic throughout the island of Cuba for many 
a ear , and as tliero were no records kept during the Spanish adnunistra 
tion there is no wax of tclhn,, just liow mauv people died, although one 
can get a fair idea from the mortality in Havana where statistics are 
available for the p-iat fortv vears Tlie number of deaths varied greatlv 
severil jeara passiUj, without an-y or at other times there were over a 
thousand a vear, and what niioht be regarded ns the normal mortalitv from 
smallpox ran info the hundreds \acciDatioD had been introduced into 
Cuba as carlj as 1804, but with a few exceptionnl vears was never prac 
ticod extenaivelv In 1001 a coromiSBiou was appointed to revise the vac 
ciuQtiou law and m the same >ear tbo new reguiatiou was put into effect 
b} the militarv governor of Cuba The result of this was that bj the end 
of the }cir IJOl Cuba was free from small pox and tlic' disease had not 
reappeared up to 1)11 The vaccination law is sufficiently strict to 
ttsult in vaccination in almost all if not all of the population and 
although the island lias been free from small ]iox the practice of vio 
cmation lias been kept up there being over 80 OOU vaccinations reported in 
til jearlJlO 

In the Philippines the results have been just as striking During the 
Spanish administration there were large mimhera of eases of smill pox — 
80 many, in fact, that large ttmporarv hospitals were erected Lach year 
during the dry season the mortalitv was very higli It has been estimated 
that tho annual mortalitv from smallpox was about C 000 a vear in the 
SIX provinces near Manila Svstomatic vaccination was completed m 
1907, and during the past five vears then have been no deaths in Manila 
from smallpox, and the few scattcied deaths which have occurred in the 
provinces Lave all been in persons not protected by vaccination Similar 
conditions do not prevail ail over the islands for example in the province 
of Cepu, prior to 190^ there were from 3000 to 4000 deaths each year 
from small pox In 190., and IJOt there was a svstematio vaccination of 
the OoO OOU iiihahitant« and in 1 107 there wereoniv 94 deaths In the fol 
lowing two years the vaccination was not done as energeticallv and in 1909 
ainall pox again became had and there were 73C deaths over 90 per cent 
of which were in unvaccinated children Vaccination was again renewed 
with increased vigor, and since that time smallpox has been practically 
absent In the province of Bataan, m the town of Bagac through a senes 
of unfortunate circumstances vaccination was suspended durin^ a period 
of mno years In 1905 there was a widespread epidemic, a thorough vac 
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ciintiou was done and within two weelo after it wis completed new eases 
ceased to appo ir, and the town h is rciiiuiiitd fric from small pox s nee 
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Comieilmnn, in lua artitli. on small pox, nnkes the statement that at 
the present time tlic d>M.asc is chiell> ncn in the most ignonnt and 
wretched jioiMilition the strollers who do not acijinro a residence so as to 
he subject to \ncciii'ition laws, md the critiiiti ds who noidtiiohws The 
disease is also kept up h\ class of |K-oplc wlio arc either ignomit or haie 
a pcciilnr order of mind whith riiideis them incipiblc of sane judgment, 
and who seek in eitr^ wij to opjxisc ^«cclnallOll Ihcro ire alwajs etr- 
tam incmhers of e\er> eommimit\ whost, nimds seem to work m the oppo- 
site direction to tho«e of most persons, and these tndniduuls oppose almost 
c\or\thuig on gtmnl pruieiplt'» llic amount of entr^j which tiics dis 
pla\ m opposing an\ new thing, mid often old-cetablishcd things is oiiW 
equaled b^ the piosel^tis of i new f nth or tho propu^audists of «ome new 
reform Viceinatmn has been fcsU<l tti the crucible of doubt, 

ind the result is that, while iii the pivcess some of the objection iblc fca 
turea of \'iecinmon have been done aw ij with, the f ict as to its clficioncy 
18 uii(]Hc8tioncd by any one who has iiinlo i careful and unprejudiced 
study of the subject 1 hero cui he no cpieition of tlic fact that aaccin&tioii 
protects tho individual from <*mjll j)0\ Ihc only (pustion which is de- 
batable IS whether i compulsory vaccination law is proper from die stand 
point tint It interfius with till libertv md flu jiorvin il rip,lit8 of the n* 
dividual On the theorv that tho „ovcniment must carry out those things 
which will work tlie greitest ^ood for the greatest miiiiber, some of the 
moie enhohtciicd countries have insisted on thorough iaceiiialiou laws 
Every unvacoiiiated peisoii is likilv to tiko smallpox, and every person 
with small pox means i new focus of the disease from wliieii it inav spread 
Iho objections wliieli hive Ixcii iirg,ed Ug,aiiist vaccination are many, and 
they have not alwavs bein the same Objections whiih were very potent 
many vears a^jO hive been entirely abandoned by the nntivaccinatioiusfs 
of to dav Ihe chief objection, that of the possibility of acquiring 
svphili^, has been done awav witli through the use of hovme lymph 
danger of ic(imriiig either tubcreulosis or leprosy need seaicely be cousid 
cred In tho early di>a jxoplc feared thit in usnip a remedy which came 
from a cow thcix was danger of producing a bovmi/mg mJJiicncc on the 
race and the cartoons of the period show tho futuic generations with liorua 
and hoofs That there w as nothin,, in this idea has been thoroughly prov eJ 
by the lapse of time and this feature is not mentioned by tho opponents 
of vaccination In earlier days, and even occasionally at the picscut da'» 
antivaccmation agitation is based on religious grounds This does not 
carry much wcightwith it nove, but there arc still certain pious souls who 



VVCCIN\TI0N, SPECinO SilAlL-POX PROPin LA3:iS 2J7 

regard disease as a scourge of God and that anj means of combating it 
should be regarded as a sin. This same argument has been used against 
many other things 

The most powerful objection has comt, from the use of aiitmccination 
agitation as a political weapon, and while in the United States it has not 
been of much importance, n> certain other countries it has been brought 
into plaj by unscrupulous politicians who thus secured the aid of an en 
ergetie hand of workers and of an idea which m m^ny eases was used to 
screen the real object of the campaign It has been opposed, too as men 
tioned above, as taking away the liberty and free will of the individual, 
but a man who would willfnlh start a new focus of “imaU poK ccrtaiulj is 
as great a criminal as an indmdual who would wiHfullv start a fire in ome 
one else s property and there is no fccliug whatever on the part of th-' 
community when the rights and the hbcrtv of the inccndiarv arc interfered 
with There is also an imprcbsion that vucmation increases the general 
mortality This can bo very cisilv disproved by the definite statistics ot 
any country uhere thev aie snfficKiitly complete to he of any value Thii« 
for example, m Sweden in the wars from 175i> to 1775 that is before tlio 
vaccination time, the yearh death rate was Jb 0 per 1 000 inhabitants in 
the years 1776 to 179o it u is dC S while from 18dl to 1840 it was only 
23 3 and from 1841 to IboO oid\ 20 5 The geneTO^ moTtality of Sweden 
lias diminished one third lit place of increasing the mortality rate vac 
cmation m reality lowers it U:cau«e it removes one of the greatest causes of 
death It has also been urged that it affected the mortality of the vnuiig 
Bv comparing the actual death nte in Sweden per 1,000 for the different 
ages, this will be seen to be untrue 


Death rate ih Swedev per 1 000* 



It has further been urg,ed that vaccination increases the number of 
deaths from other diseases This is not true and scarcely needs any con 
sideration whatever It is extremclv rare nowadays to find an anti , 
vaccinationist who has over octn v very severe case of small poi and vsll 
far as I know no uiivamnitid oiitivaccmationisfa have come forward to! * 
accept offers that have been made to live in a smallpox hospital along >! 
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with an equal number of well \acciuatc(l physicians, so as to note the dif 
fcrence m the number who contract the disease and who die from it 

Snu}iAic\ 

1 Up to the time of Jenner small pox was the most common and most 
deadly of all diseases 

2 Inoculation as a preaentue inta^urc w is iioer aery wiJelv 
practiced, and was open to ohycetioiis which do not apply to vaccination 

3 V acciu itiou, properU done, produces immunity to small pov 

4 Vaccination prujicrly done is practicalh fret from danger 

5 Vith improved tcchiiic, the danger from syphilis has ken done 
away with llicre will alw ivs lx. some accidents connected with vaccina 
tion, just as with evor^ other human procedure 

0 Ininiimit> is not lasting One vaecmatiou done m lufaiicyr lowers 
the morhiditv and the mortality, but, is the immimitN may partially or 
toinpletoU wear off, reiacciiiation should be practiced at mtcnnls 

7 The individual should be rciaccinatcd, cither at the sehool age, or 
at pubertv, or in carh idiilt life, and subsequently from tiiiio to time 
and alwavs when a small pox epidemic tbrcatin«, or when the individual 
has been exposed to small pox 

8 Smallpox bus not changed lu its character, and in imvaccmated 
people is the same deadly discist that it w is m provaccmatiou times The 
eradication of small pox, in so far as it has boon accomplished, has been 
done through the effect of vaccination 

0 \ntnaccinatiou ae»lation, in the light of our present knowledge, is 
only an exhibition of a certain (\pc of mind which refuses to accept facts 
aud deductions The fact lint vaccination prevents small pox, whin prop- 
erly perfonned, is beyond question 

10 Some better method of producing inniiuiiity to small pox imv k 
dneovered in the future, but until that discovery is made we must n.h on 
vaccination for the prevention of the disease 
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CHAPTER XII 


SCARLET iLTOR 

J P CR07EIt Gnil KITH VM> A GrvEUE ^IlTCUELL 
ReM-sEU U\ Ad&VIIAH ZlNGlIEB 


TREATMENT 


The trcnfmcnt of scnrlct fe\cr ma> bo coii'ciiicntl) divided into (1) 
preventive treatment (4) trtatiuuit of the attack, (3) treatment of com 
plications and svijuols 

The stndv of treatment, however, cannot be profitably iiudcrtabcn 
without some review of what w known of the cause and the method of the 
disfetimnatioii o* the diseist Recint imestigitions point to a special 
tv po of the hi moly tic streptococcus as the etiological cause of scarkt fever 

Cause — Analogy to other iiifi>ctious di^va«<s of which the etiology i* 
better known indie itcs bevond ipication that scarlet fever is produced oulv 
bv the commiinioation of mfvctious orgnmsuis from the sick to the well or 
by contact with carrars SI my earlier studies were inido in the effort to 
discover the nature of the infectious agent, and microorganisms of different 
sorts were dcstnbcil but no rcsnltsof importance obtained The first raiw 
tigations of promise were those of Klein, who recovered from patients with 
scarlet fev er a microi rganism called by him tho “Streptococcus scarlatinff 
and bclicv cd to be the caii«H* of the disease He found tho same germ, too ui 
connection with the oft ijuoted ‘Hendon Cow Disease,” and considered 
that there was an lutiinalc relationship between scarlet fever and the 
disease of tho ndder Recently Tnnichffo and Bliss have shown that dif 
ferent strains of striptococcus hcuiolyticiis isolated from a niiinber o 
cases of scarlet fever bcIoii,„«l to n distinct biological group and were <li 
ferent from the streptococci isolated from other sources, such ns ervsipda'' 
mastoiditis measles, influenza diphtheria and the normal throat 
studies were made bv means of opsomn and agglutinin tests Tiinicu o 
also states tint persons associated with scarlet fever patients may develop 
tonsillitis without an evanthem and harbor hemolytic streptococci whic 
belong to the same biologic group a«i those isolated from tvpical eases o 
scarlet fevei Various investigators have maintained the etiologies 
relationship of a coccus with scarlet fever Class, for instance, foun 
a diplocoeeus constantly pre ent in tho throat, the desquamating 
epithelium, and the blood, and Baginski and Soramerfcldt reported a 
240 
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streptococcus m the pliarjjvx aa also in tlic blood of fatal cases Salgo 
showed that agglutination of the scarlatinal streptccoccus was produced 
bj the blood of scarlet feaer patients This is confirrutd b\ Aloscr and 
ion Pirtjuet but denied b^ others such as Dopter, who failed to find anv 
specific agglutinating power in the scarlatinal serum Kolmer, al«o, found 
an agglutinatne reaction with the streptococcus m oalv a small percentage 
of cases 

Certain iiu estimators among them laudstciiicr and Lcvaditi, claim 
the trau'imissibiht'v of the di<ica6e to the higher apes but that the 
nature of the Tirus is still niAnown Doehez claims to lia\e produced 
scarlet fc\or in guinea pigs Certain inclusion bodies hue been 
found b\ Dclile constantly prcicut in the pulvmorphonuckar tells of 
the blood m cases of scarlet fe\er Dus has been confirmed b> Erctsch 
mer, by J^icoll and Williams and li\ Farfcl Inclusion bodies baie also 
been found lu the cells of the hmphatic glands and ekewbere by Bern 
hardt and by Hofer Their picsence m the blood appears to be of diag 
nostic importaticc but their nature and etiological significance aro un 
known Alacewen found these inclusion bodies in OG of 100 cases of 
scarlet feyer They arc al o found occaeioually in measU« in the acute 
stage of diphtheria, and they aro plentiful in typhus erysipelas and septic 
conditions Iho pre once of sepsi* especially wlicn caused by the stiepto 
coccus ecems necessary for tho prodiufion of inclusion bodies "Mate 
ven has tried without success to produce inclusion bodies by the injection 
of streptococci and pneumococci into animals 

Bick and Dick recently pubh«]ud the icaulfs of some human moculn 
tions with a hemolytic streptococcus culture isolated from the infected 
finger of a nurse who was taking care of cases of scarlet feier They claim 
to haie thus been able to reproduce the <li'%oa'so c.xperimentallv The same 
authors haie used the diliit^ filtrate (1 1 UOO) of a culture of the scarla 
tiiial streptococcus, which apparently contains a soluble toxin in testing 
out the susceptibility of indniduals to scarlet fcicr ZiDj^her has been 
able to Terifj their observations with the iiitradcrmal test and has added 
a control ivith heated toxin as a part of the Ust He has identified four 
reactions similar to tho'o. noted with the Shirk test for diphtheria sus 
ceptibility that i*, positive negative ne^jative pseudo and positive com 
hined reactions Dick and Dick have apparently been able to product an 
ictive immunitv by increasing dosoa of tho toxin Vctive immunization 
with the toxin has been earned out by Zingheroiiover 1 uOO children He 
also has noted the development of antitoxic immunity in the injected indi 
viduals Finally, Dick and Dick have produced an antitoxic serum by in 
jecting hor'ics vvith the «treptotoccu8 toxic filtrate. Dochez ha? also pro 
duced an antitoxic scrum in boises bv injeetin^ these animals in a special 
way with the sedimented streptococcus mass frum a broth culture Dochez 
states that the apparcntlv specific streptoccccus lias been isolated from the 
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local a\ouud in Mound <icirkt, flora the iiiftcUd burn in bum scarlef, from 
the loclunl disclni^c in jmorpiril siirict and from pUicnts and contami 
intcd imJk 111 I niilk ipidoinicaf scirkt ftatr llic (ontcption of scarlit 
fc\ci iwairdiii^ to tliiio rcciiit obs>crv itions i» that of i local disease of tbe 
n isopbarMipi il iiuuoua nn inbruic, cui'K'd bv ctrt un sjiocific strmis of tbe 
bciiioUtic ‘stiejitoi 00.113 k soluble tOMii is produced locill^, uliicb is ab- 
'lorbcd into tin s\«ittm of tlio pititiit and ri l to tin. rash aud coil 
stuiitioml swnptonis IJio to\in priKlnctd Ju this strtptococoiis m iitn 
cm be utilized 13 i «km test for ibt dttcnmintioii of siisctptibiliU and 
inmiumt\ to scarlet fo\ir and for tbe pnrjw t of prodnciiij, an active iiii 
imiiiitN a_iiiisf this dise lac Iht mtitoMc strum cm be used like dipli 
tiun I anfifoxm m the proplixhxis of e\po td susceptible iiuli\idual3 and 
ni flit tuatiucnt of acfu il c isis of scarltl fo\< r Ctrtainh the outlook fur 
atcuratt dn^uoais turatuo and pnitiitnc uioculilion m the ca e of 
acirlct fc\tr 1ns lutn uotiblv tnlarood Hic«t obscrvilions Icid one to 
hope tint \u sliall 8(Hin lint the simo coutiol over searlct fever is ue 
have at tiu present tune over diphtheria 

One of the mo t ditheult f lets to cxpl uii, if the streptococcus is i sumeJ 
to 1 h tbe etiiilo^u il cauvo of the disease, i» tlio piiiiiaiient imimiiiifv pro- 
duced bv one attach of scirlct fever biich an imniumtv dots not follow 
m iiifeitioii VMtli inv other ti nn of the stnptocoecns licinolvticiis, wLieb 
pioducis such 1 V inotv of puliolo^nal protts is If v\c coiisidor, howcvir, 
scirht fever is i combimd to\ie md lutlernl iiifettioii, in vvhuh tbe un 
imiiiitv to the disease is mostlv of aii aiUiloMc nid not to nnv extent of fl« 
mtibactcnal chiractor wo can correhte tho alwve facts with tbe kuovvu 
pcrimucnt iniimmiiv follow iiij, an ittaekof stirlct fcvir 

Infectious Principle — f lie iwitioiis of the bodv which esiaeeiallj’ bar 
bor tbe infectious nr^amsins of e irlct fever arc tlio in«oplnrv ngeil cau 
tits For maiiv vears tlio dtsqn unatm., epithelium has been rconrdcd as an 
element of especial danger Afore ncciit studies irt lar^jclv m accord iml 
eompei us to suspext tint tht scilis po tss filtle, if uiv, infections, power, 
except as thev hut been continmuted bv the poison from other source®, 
espcci illv the mucous sccrttioiis 

It sctms (jmte certain that thchieteria causnip scarlet fever are present 
in the mucous secretions from tho nasoplnmjgeil cavuties of piticnts an<i 
of earners ind in the pitholo^ical purulent discharges of comphciticns 
oecumng during tlu toiirso ami touvalesctnco from scarlet fever, suvb as 
pimileut car and sinus di charges pus from empyema discharge®, ttc 
liiis view would appeal to bopiovol with fair lertaiiitv bv the cxporimvi'^ 
of Stickler who injected h^podcnmcalR 10 children with mucus from the 

mouth and pbarvnx ill of these developed severe attacks of scarlet fever 

Method of Dissemination and Persistence of Virulence — The tenac 
itj of life of the genn appears to ba variable but certamlj under some 
circimutauces is verv great Murcbisoii gives an instance of persistence o 



rKhVlMENl 


243 


■vitalitv for four mouths, Lommcl for one hundiel and thirty three da\3, 
and baimce for ‘5e\ciit\ thri-c daja Not oiil> is the oLHIi cipihlo of liviu^, 
for a comparatueh long time apart from the bod> of the host but it is often 
difficult to kill, as 'shown h> ita persistence m rooms in spite of the disinfect 
mg methods whuh nia\ hare lecn employed It is questionable whether the 
air carries the dr> germs m a airulcnt form to aii> extent Close contact 
with the patient is iindouhlf dl> the most frequent w i> in which the disease 
IS acquired, hut it also stems certain that it is more c asilv transmitted incdi 
atelj than, for instance is measles The bed and bode clolhiDj, are ready 
earners of the genus as are hooks to\s letteia and the like The trans 
mission bj a third unaffected person is possible, but not common if any 
degree of caution is preserved 

The possibility of the dissemination of scarlet fever In milk is a matter 
of great inipoitance ell authenticated lustuicea bnc repcitcdh licen 
reported where the disease has existed in the families of the milkers and 
was earned to others This nmdition his been studied of ixceiit vears 
especially b^ Freeman and bj Ixobcr 

\vtrj important mean foi thi it id\ disseinuiatxon of the disease is by 
those who ore just beciiiuing to show s\inptom« bv those who arc coiivnlcs 
cent from It andbj those who probabh have the disease in an unrecognized 
form 

Period of Greatest Infectionsness — It ippears certain that scarlet 
fever can be communicated at the vm l>c„iimiu,, of 8>Tnptcms and prob- 
ably duriUg, tho last few davs of incubation This belief in the eaih 
trnnsmissibilitv of infection is the view adopted bv maii> neent invcsti 
gators There arc sufficient instances to pnve that the mfectiousiicss is 
great if not greatest carlv in the attack or even just before svinptoms 
appear On the other hand the fact that the disease mav spre id to other 
members of the farailv after an inmate of a scarlet fever hospital has le 
turned home proves that the later j)erioJg of the disease are not without 
danger The statistics of the Ln^ish hospitals show the occurrence of 
‘return cases ’ m about 3 or 4 per cent The sentiment m maiiv hospitals 
however as shown by Millard m tweutv-one institutions is that this 
occurrence is no moie frequent after four weeks of ilhu ss e%en if the 
patients aie sent home still desquamating than if the usual six weeks of 
isolation is adhered to It is to be remembered too tint transmission late 
in the attack by no means proves that the infection is produttd in the later 
stages of the disease It seems very piobnble that tho rotiini cases lequire 
tho disease from patients with uncund affections of the nose and naso 
pharvux (Barlow Prcisich) It is Iikclv that patients suff'eriiig from 
nasopharj-ngcal discharge or from piinileut otitis nr purulent secretion 
from other sources eonsecutivo to scarlet fever mi-y retain the power of 
communicating the di ease for long periods but that those without these 
affections ire free from danger to oUicrs in from throe to four weeks The 
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locil •\\oniiil 111 wound scirUt, from the mfcctid burn m bum scarlet, from 
the loebnl di^cbii^c m piurjiLril scirlit, ind from patients and confami 
inttd milk in a milk cpuKinu of stnrltt fevtr 1 in, conception of scarlet 
fcee r iccsirdnif, to these re-cent ohsen ttimia is lli it eif a loe d disca o of the 
iiasopliirMif,e il mucous meiiibniic, c lu&ed b\ cert iiii sjK.'cific strains of tlie 
licmohtic strcpfoeoccus V soluble to\in is preidiieed locally, which is ab- 
sorbed into tin sNstem of tin, piticnt ind oi%ta rise to the rish and eon 
stitutioinl sMiiptoms Iho te>\m pmdiioeHl In tins streptococcus in vitm 
cm bo utilized 19 a skin test for the detcniiimition of susccptibiliU anJ 
uniiiumte to se irlet ft\cr ‘iml for the purjio e of prodiienig an actnc ira 
miinite ip.iui'it this di e ist Hit iiititoxic ecnim cm lie used like cliph 
then 1 antitoxin in the proplnl ixis of o\iK> cd susceptible individuals and 
in the tie itine nt of actinl cases of scarlet fever Certainlv the outlook for 
accurate dii_nosi« eurativo lud preventive inoculation m the ca e of 
sc irlet fever liis Wen iiolaU) ciilar^ixl I best ob'sen itions Ic id one to 
hope that vve shill soon hive the simo control over scarlet fever as ue 
line at the pri eiit timeovcreliphtlicria 

One of the most dithenlt fu ts to e\pl uu, if the strcptocoecus is a 2 sunicd 
to he the efiohvie d e uise of the elise i«o, is the> pe niiancnt imimuiitv pro- 
duced b\ one uttKK of soirkt fever Siieh in imniimitv docs not follo'^ 
in iiifietion with anv olhti striin of the streptococcus licmol'ticus, which 
piodiicca such i variotv of p iilK>lo_,ical pn>c< cv ]f wt consider, however, 
8( irlot fever i<» i combine el toxic and bacttrnl infection, in which theiui 
iiiiiuitv to the di«ea^o is moatl> of ui aiititeixic and not to aiiv estent of u' 
uitibaeterial chiracter, wt c«n com 1 itc tlie al»o\L facts with the knovvu 
permanent imnnmitv following an attack of scarlet fever 

Infectious Principle — The ]H)itiniis of the bod^ which especially bar 
bor the infections oi^iiuMiis of cirlet fever are tho iiasopbarvuc al cavi 
tie<< For m iiiv veais the desqu imatiiig cpitlielnim has been rcgirded as an 
element of e pecial danger Alorc recent stiulies are largely in accord an 
(ompel us to suspe*ct that the Miales iwssess little, if any, infcctioivo, power, 

< xcept as thev h no bi cn contaminated by the poison from other source , 
cspccialh the mucous secretions 

It seems quite certain that the bacteria caiam^ sc irlet fever ai'eprc«ent 
in the nineowa secretions from tbo na!>opbvrnxe,eal cavities of patieuts an 
of earners and in the p itbolo^^ical purulent discli irgcs of coniphcatici's 
occiimiig during the cour e, ind eonv ilcsceiico fiom scarlet fever, such as 
pundeiit ear ind sinus discliait,es, pus from cnipvema discharges 
IhisMow would appear to bo proved with fur ecrtanitv bv tho cxpcruncu 
of Stickler, who injected bypodcrmicnlly 10 cliildicn with mucus from t ^ 

month and pharvnx All of tbeso developed severe attacks of scarlet fever 

Method of Dissemination and Persistence of Virulence — The tenac- 
ity of life of the genn appears to bo variable, but certainly under some 
circumstances is very great Murcbibou givc^ an instance of ptr«i tcnco 
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Mtality for four months Lommcl for one liundied and thirtj thiee da^s, 
and bauui-o for «e\ciit} three d*ijs ^otoiil} is the genii cipablo of living 
fora comparatnpl> lon^, time apart from the bod> of the host, but it is often 
difhcult to kill as «hou ii bj its persistence in rooms lu pite of the disinfect 
iDq methods which maa haaobecn emploaed It is questionable wlicther the 
air carries the drj germs m a iirulcnt form to am t\teiit Close contact 
with the patient is iiiidoubtcHlh the most fre incut wia m which the disease 
18 acquired, but it al o «€cms certain that it isiiiore tasiH transmitted mcdi 
atclj than, for mat incc, is measles The bed and hoda clothing are ready 
carriers of the gcmii as arc liooks tots letteis and the like The trans 
mission b\ a tim'd unatlecfcd person is possible but not common if any 
degree of caution is preserved 

The po •‘ibihtj of the di‘>stnuni(ion of scirlct fever b\ milk is a matter 
of g,rcat importance ell autheuticated mstauecB have ripeitcdh been 
reported where the disease has existed in the families of the milkers and 
was earned to others Tins condition hi» bex-n '•tudml of lexuit Mira 
especiallj by Fretiaan and hv Kober 

kvery important intans loi the ic«d\ di<iscmuidtion of the di«ca«o is by 
thoso who are just Ixgininiig to show SMiip(oiii« h\ those who are coin lies 
cent from it and b> those who piobably have the dibcasc in an nureo giiued 
form 

Penod of Greatest lofecttousness — It appv ns certain that scarlet 
fever can be commiimcated at the vcr> beginning of svmptoms and prob- 
ablv dunn„ tho last few davs of incubation This belief in the early 
transmi8«ibilitv of infection is the view adopted b\ manv ment uivesti 
gators There arc su&cient luMauccs to prove that the infectiuUMUBS is 
great if not greatest early in the attack or even just before svniptnms 
appear On the other hand the fact that the disease mi% spread to other 
members of the famih aftci an inmate of a scarlet fever ho pital has re 
turned home proves that the later periods of the di^ea'se arc nut without 
dan^iCr The statistics of the English hoapiUls show the occurrence nf 
‘return ca‘>ea ’ in about 3 or 4 per cent The sentiment in inaiiv In «pital« 
however as shown by Alillard in twenty-one institutions is tint this 
occurrence is no more frequent after four weeks of illne«« even if tho 
patients are sent home still dcspiamatiug than if the usual six weeks of 
isolation 18 adhered to It is to be remembeie)! too that transmission late 
in the attack bv no means proves that the infection is produced in the later 
stages of the disease It seems verv prohihle that the return caaes acquiic 
tho disease from patients with nneund alTcctions of the nose and na«o 
rharvnx (Barlow Pieisieh) It is likcl> (hut patients suffering from 
nasophnrvngeal discharge or from purulent otitis or purulent secretion 
from other sources consecutive to scarlet fever may retain the power of 
communicating the di case forlon^, periods hut that those without these 
affeetiona arc free fiom danger to others m from three to four weeks The 
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locil wound in ivound scirKt, fiom the infi-ctcd bum in burn scarlet, from 
tho loclinl di<iclni^u in piurjiLril starlet nnd from patients and coutami 
n itid milk in i nulk cjndt iiiic of ^arht fcatr 1 la (onttption of scarlet 
ft\cr icrordiii^ to thi'^c nctnt ob cr\atioii3 is tli it of i local disease of tLe 
n icopli tr\ 11^,0 il imuoua iiieiiibr iiu, cui^ied b\ cert iin siiocific strains of tiio 
hcinoKtic stre ptoeoteus V soluble toxin is produced loc ill^, wlneh is al- 
'jorbed into the s\^tem of tlie pituut md j,nes rise to tlu. rash and con 
stitntional acinptoina Ibo toxin produced bs fins streptococcus in vitro 
cm be utilized is a <ikin lest for the dtttrnnn itioii of susceptibiliti and 
munuiiitN to «earlct fever ami for the piirjxwL of produeiiiQ in active iiii 
inunitv uaiii t tins di » isc iiie uititoxic stnim cm be iiied like dipb 
then I mfitoxm m the propli>l ixis of expo td susceptible mdiMduals and 
111 the tu itincnt of actu il ca ts of sc irltt fever Ccrtainh the outlook for 
accurate dnp,iio«js tiirifnt and pnitiitMc. iiioeulatioii in the cave of 
ecarUt fever Ins Ixiu notiblv ciiljrc.cil Jlic-a obstnations lead one to 
hope that wo sliall soon liivi the «iiiic control over scirkt fever a* we 
hue It the present time ovcrdipbtlicri i 

One nf tlu most dithcult f lets to ixplaiii, if the streptococcus is assumed 
to be the etio|ii«,u il e of tlu. ihst iw, is tho pc nn mi nf iiiittiiitiitv pw 
duced b\ one att ^c^ of scirlct fcvcr Such an iinmumt> does not folloir 
m infection with mv other »lriiii of the streptococcus licuiolvticu*, vvlncb 
pioduccs such I V inctv of p itholo^ical picKt is If vve consider, however, 
seirh t fever is a coinbiiiid toxic md bitten il infix turn, in which tho ini 
imiiutv to the disiaso IS movtl^ of m antitoxic md not to anv evtcutofan 
uifibacteii il oh ii ictcr vve c iii corn late the alxnt f icts with the known 
perinmeiit inumiiutv following au att ickof scarlet fever 

Infectious Principle — Iho ^xirtioiis of the Ixxlv which cspecialij bar 
bor tlie infectious or 4 ,misj»s of •-carlet fever in. the nasopharv lineal eavi 
ties For iiiaiiv v cars tho dcsi|uaniatiii^ epithelium has htcii regarded as an 
element of especial danger "More neent studies are lar^el) in accord aud 
compel us to suspect that tho scvles iiObbtss little, if aiiv infectious, power, 
except as thev have been coiit imiuated b\ the poison from other source , 
espccjallv the mucous spcretions. 

It seems (pnte certain th it the hxcteria c uising scarlet fever aic present 
in the mucous secretions from tho iiasophani}t,<^al cavities of patients an 
of carriers and in tho pathological purulent dischaioCs of ci>inphcaticii» 
oceumiij, during the course iml com ilc eonco firun scarlet fever, such as 
piiriiJcnt ear and sinus discharges, pus from cmpvcnia discharges, etc 
ihisvievv would appear to be proved with fair cert iintj bv tho experuncut 
of Stickler who injected hvpodermic ill) 10 children with mucus from tbe 

mouth and phar-ynx UI of theseelcveloi*cd severe attacks of scarletfever 

Method of Dissemination and Persistence of Virulence — The tenac- 
ity of life 0^ tli® fccrm appears to bo variable, but certainly under some 
circumstances is veiy great Murchison gives an mstaiico of persistence o 
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results from contact infection with the virus of scarlet fever This would 
be analogous to the diplitheru antitoxin found in naturally immune 
individuals, which is probably produced is a result of repeated contact 
exposure to infection with the t-Iebs Loeffler bacillus This was shown 
quite defiuitch bj Zingher in connection with the bchicl testing of oier 
350,000 school children in the public schools of New York Cit} 

Host observers have noted tliat the strum of many normal indn iilinls 
would blanch a fiesh scarlet fever rash, but that m a certain percentage 
the blood scrum did not have this blandiing power The correct explana 
tion IS now quite clear for these ohscrv ations. The blood sera of iiidiv iduaJs 
who have antitoxin in their blood and give a negative Dick skm test show 
a positive blanching phenomenon On the other hand, the sera of in 
dniduals who have no antitoxin and show a positive Dick skin te t do not 
have the power to cause a blauehiii!* m a fresh scarlet fever rash Tue 
sera of tho first group fibo Ime the propertv of neutralizing, the scarlatinal 
streptococcus toxin, while the sera of the second group lack this propertv 
The test is made cither with unheated scrum or with serum heated to 
oO for an hour Tho unheafed scrum s* rves the purpo e perfecllv well 
From 0 o to 1 c <x of the scrum is injected intraaitancoush into scarlet 
fever patients during the first four days of tho eruption Injections are 
made into the anterior pectoral region tho lower chest region abdominal 
wall or thigh The bUiuliiiigof the rash in scarlet fever tint follows the 
intracutineous injection of senim from normal negative Dick persons oi 
convalescents from scarlet fever is usualiv quite definite and involves on 
au average an irregular circular aiea of about 2 5 to 5 cm in diameter 
AVhcii the blanching is definite, it persists until the general rash fades but 
in some cases it is oulv slightly pirciptible and soon di appears cntirclv 
The bchultz Charlton phenomenon is a mther crude tc«t nnd of 
diagnostic importance only in the more pronounced tv pcs of scarlatinal 
rashes It must be cotividcnd however of value as a diagnostic aid in 
many doubtful cases In conjuuctiou with the Dick test it will help in 
bringing light into tho svmptoni complex known as scarlet fever which 
no doubt include s at the present time a number of different chiucal entities 

PeXVEKTIVI! Tfeatment 

In the light of the newer studies of scarlet fever it is evident that pre 
ventivo treatment, to be really successful should be earned out alon,, 
the lines so accuratelv studied m conneebon vMth problems of diphtheria 
In addition to the general measures described below we shall have to cm 
sider the Dick test as an important means for the selection of siKceptihlo 
indiv iduals the use of scarlatinal antitoxic serum for passiv e immunization 
and of the streptococcus toxin for active immomzation 

The Dick Test — Among the new measures that give promise to revo- 
lutionire our accepted ideas of many phases of scarlet fever is the Dick. 



scum 1 iL\hn 


xuicortnintN in tins inattir is sliowu by tbo fact tint Tgl \\oiild maU Ae 
exclusion from scliool unl> tlirtc \ici1vh, while Schick aci\isc8 from ci^jU 
to nine Weeks’ absence, and bureuseu aa^a th it L\eu this period Joes not 
insure safet} 

Mode of Sotrance of the Germ — Tina is aa ^ct not cert-unb knonn 
Ilu f^enus m the air close to tin pitieiit probablj enter the nose and mouth 
of till exjHiac'ii nuIiMclinl, ind theilcc epreid through the sjstem h) wav of 
the brondn uul lungs or arc sw illoued and enter through the ahmeutarv 
trwt With tin gre it susec ptibiht> of the tonsils to tliu cninncc of micro- 
OTp iiiisins of otlu r aorta, it la \cr\ likiU tb it thi^ phi> no inconspicuous 
part in scirht fever In tbo oi-a, of tnffH.tiou h^ milk, entrance of the 
genus iniv jw sihlv he oidur hj wiiv of the (oiisila or of the gastro-cnterie 
traet in surp.icil scirlct fever lliej pmbihl^ enter through a wound si 
reidv pri«enL 

Diagnosis — Sc uU t fever lus to 1 >l distiiigiu»hul fnun various enip 
tivo di n8(« ench as lUcasUs ind Gennau mcislcs, from septic rashes anil 
from 1 varutv of Jnig and senim rashes \moiip the dnig rashes those 
due to silicvhtes, belhJoiiiia and cpnmn are especially apt to be confusing 

Hciiutlv Sihuiti nnd ( harkoii d« «<“nbed m aWndenoal test uhichlhri 
clmn 18 of valuo in the «lii,pio3is of scarlet fever Ihcj observed, m 
triatin^ eusia of scirlct fever with e-omalckcent stniin, tint on the dflf 
following the nijcetioii of the wnim the ra4i hud faded around th( pom* 
of iiijectiou 'Ihiv ilso foniul tint the scrum from normal indinJush 
produced this f vduig of tlicj r isli Ivemnaii conliniicd these resivUs and lu 
addition found that rishes from other causes whieh nscmbic scarlet fever, 
were not cvtiugunhcd h) c«mv iliseeni or noruiil scniin Ho also observed 
tint tin scrums from eases of dipbtbem imavlis md other cxntitbciuafa 
reacted in (he s iiiio w i> vs norm il scrum f ho serum from scarlet fever 
casts, however durin„ the lirst four dws of tho disease, did not produ''® 
the blaiit hiiip Sehnitr lu i more, recent publication st ites tint blanching 
occurrt d lu 100 jier eciit of the ca<tC8 when tho nijections were made on the 
second d iv of tho r isli, and m 7s jicr cent of the cans iiijcetcd on tho third 
dvv of the rish lion confirms the results of iirevitms investigators w 
that scrum from scvrlct fever pitieiits during (ho first four clajs of the 
disease docs not jiroiliicc Manrhing 

Mair tlmika it hkclj that tho Schultz Cliarltou reictiou 
toxin mtitoxin phcnoincnoii The ra'iU and other ehvngcs in the skm 
are duo to v sc irl itinal toxin, which airo.ts the cc Ils of the capiUarj wall^ 
resulting m tho cr^tlicnn and exudative phcnomein of scarlet fever 
Tho sonmi inje'clod, when it u positive revction, is supposed to 

contuu im intitoMU which is vblo to dislodge and neutralize the toxin 
fixexl in tho cells m<l so to restore their normal function m the area 
ifTected Alvir considers tint the serum of normal individuals who 
a positive Schultz Charlton reaction exintains tho vntitoxnl ami pntbiL ' 



TREATilE^TT 


2-17 


TVEU 1 


Tue Dick Test at Diftebbnt Croups (Zinciieb) 
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The Dick Tew on 'Nirnps at \ incests IIonpiivl 
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a^e groups of 2 500 indiviJualo fr^ui diffoKn} walks in life It aho shows 
tho high proportion of susoeptilli mdividuils among mtrsis similar to 
their high t>iisceptibilit> to diphtheria as shown h> the Schick teat The 
fact that mam nurses come* into training sthuoU from small comraunitipa 
where (here has heen little contact cKpo<uro to infection Oiplains (his 

Even by social groups 7ingli(r has fouud a close aaalogc with th» 
Schick test. Table 2, showing tho tcaulfs m two prnato schools indicates 
thiA 

TADfC 3 










24G 


sGAiii I r rcvi u 


test for tlio Ottcniiin Uion of jiiil nnuniuit^ to scarlet fcNtr 

fills corrMiiouds \(.r\ c.lo>,c.lj m lumj of its ftiUin-s to tlic Mtll known 
Vliuk test winch IS Used for dtltnnumifc, 811 ccptibilitj md mmuinitj to 
diphthtri i iJiek and Ditk niiortal in the lehniarj 17, IDJ i, number of 
the Jounuif of f/ie Inifncrta Ifcifiruf IsAocwtion the results of i seues of 
skill tests oil I'i 1 mdmclii iJs V soluble siibstmie obt uned m the tiitntc 
from eultiins of the scurUtiiml t\j)« of the hemolytic streptoeoeeiis was in 
jictid intruiUine-oush l*ositue re letioiis were indicitcd hj i light 
redness of the akin from 2 to J em iii diuiiieter, with some swillui„ and 
ueiusionalU slight tindirm >< Ihe u ictum oeeui-s in jiersiuia who hu\e 
not had si irlit feur, iiKi m bcirUt fi\er piticnts during tlie early fa^is 
of the disi isi As the dwiisi jm>p,rts es the mction heeomes less pro 
nounttd and la ah int ufttr nc>o\tr> Tins would sicin to siip^pest the 
jiroductiou of i mutrah/in,^ aulitoMc substmee is r<co\tri from the 
di«eist tikes pi ice Ihis rucliou is neutrulizid hj iiiimiIb cuinalescent 
81 irlotimil strum with the liUrile of the culture of stteptocoeeus hcino 
Ijtieus 

rUcri are four dilTerent re icliona that can be distingmslicd with the 
Dick test iiid th< e rcictions corrcsjKmd tlosely to tho sinvilir four reac- 
tions that ire noted with the Vliick test Ihero is i posifitc a neyaiiie 
a p^ctido and a coinhuicd lenctioii 

loin ike the it idin,W of tin Diek Ractioii more leciintc and aioid the 
confusion tint is Iikeh to anae tietwceii positiie and pseitdeircacttciiS, 
/iiigliir strongK rteoiinnemls the u o of a control test witli tmui itAifA 
7i(n been heated m final dtliifion tuci tiafcr lath ut boiling feni/iorufure 
/or one iiour 

JUc toMii that ^ivcs rise to tho positiio reaction is dcstrojcd bj the 
licit, while the rractin„ proteins that cui«e tho p^cudortac tiou are not 
aJleettJ A control consisting of toxin neutralized b> convaUseciit or 
ncgitno Duk scrum is not so good Zmghcr has foiiinl that not oid} is 
tho toxin ncutrilizcd but in many imluidiiala tho lord action of tlio 
streptococcus proUm is also neiitrahrcd, ao tint many pseudo and com 
lulled rcietioiis appcir is posituo reactions Ihc control test with heated 
toxin 13 close Iv uialogous to tlio ono rccommtuidej by /miller for uso m 
the Schick test and senes the same puriw c 

rijo final dilution (1 1 000) of the scirkt feicr streptococcus toxin 
18 more stuhle thm the final dilution of diphtheria toxin for tho Schick 
test Tho Imal dilution can therefore he kept and u'acl for several weeks 
without iioticm^ an\ appre-ciahlp dimnmtion m toxic strength 

Ziiighor h (8 in iilo studies with the Dick test among normal individuals 
alon ' linos similar to thoao earned out with Uic Si luck test Ho invcsti 
gated tho 8usccptibdit> by ago groups from birth to adult Iifo and found 
It to correspond closdv to tho susecptihilitj to diphtheria as shown bv tho 
Schuk test in dificrcnt age gioiijis fable 1 shows the susceptibility by 
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TABLE 1 


The Dick Test at Diffebekt Ace Gboups (Zincher) 
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The Dick Te>t on Mi,r<!es at Vincfnts Ho'-pitai. 
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age groups of 3 600 individujh from diffmnt waU.9 in life It also shows 
the high proportion of susocpdUc ludiMduils among nurses, similar to 
their high susceptibility to diphthen i as ^huwii by the Schick test The 
fact that manv nurses come mlo traiiiuit. school fiom small communities 
where there has hccu little contact cApo^uro to lufection cKplaius this 

Even by social groups Zmghcr has fouud a close iiialo^ iritb th" 
Schick te^t Tiblo showing the results m tno prnate schools indicates 
this 

TABLE 3 


The Dick Test at Horace Mann Sciiool and at ItiranDALE Country School 
Nm ^OBK ClT^ (ZiNLIItH) 
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Zingher has also iindc comp iratue studies uith the reaction on mothers 
and their offspring Ihe results mdicito that the reactions are similar in 
the mother and offopring during the fust six months of life The anti 
bodies are tian«mitted through the pHcciifa and persist in most infants for 
a period of about from si\ to nine months 

The blood era of induidn ds who positive or negative Dich rcac 
tions were atudud bj /iiip^hcr for their properties in canning the extinction 
test of SchiilU: Clnrlton in a fitdi sc irlct fcicr rash, also for their power 
to iientnlizc the toxie tc t fluid for the Uitk reaction The blood scrum of 
a person gmuQ a ‘ iicgitivc ’ or n “pseudo” Dick reaction causes blanching 
of the n«iii and ncutnlizcs the lest toxin 

The Dick test is positno ns i rule during the first two days of scarlet 
fever hut heenmes has 'ifroiigN jKisitivo fowaitl the end of seven dajs and 
nogativi towards tho end of from ten to fifteen days when the antitoxic 
properties hc 5 .,ui to appear in Ihc patient’s scrum This can he shown by 
its power to hi inch the scarlet fever risli iin! neutralize the Dick tt«t toxin 
Table 3 diows results with the Dick test ol served bv Ziijgber in a 
group of scarlet fever eases diinii^ the early «tagc« of tho disease and 
during ponvalcsccncc. He h is applied tho test to ovc r KjO cases of scarlet 
fever during tho fiist four davs of flie di ease and found them to ho pesi 
tivc m all but *J In tho e J ca»ea the diagnosis of scarlet fever was ven 
doubtful As the patients pro^resacd into eonvalcsccnco they showed a 
nogatno or a pscudorcactioii 
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Rcmari s 

In No 0 the cervical glands enlarged on tvfentieth day of illness Enlaige 
ment of cervical glands in presence of antitoxic antibi dies in circulation indicates 
that little if any anfibactcnal imioumt} has developed during convale cence 
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In No 8 the injection of 40 cc of Dochtx erum on adinj sion inhibited the 
Dick test 

No 9 probably hud no scarlet feier Thiro was no descjuaination Blood 
showed negative Schultr Charlton tc t and no neutralization of carlct fever 
toxin That this patient did not dcTelop >scarlet fever after admis ion to the hos 
jital IS illustrative of a fact well nrignized m diphtheria Po itiie Sdiuk reac 
trra may be exposed to diphtheria and be ome earners of the Kleb Loeffler bacilli 
yet tley vmI! not develop clinical diphtheria until the local resi tmee of the 
mucous uienilrane is de tnyed by an inflanimatury proce s or ty an operation 
on tonsils etc 

No 10 develoiicd scarlet feeer five days after admis ion to ho pita! Dick 
test made on ekicnth and twelfth days indicated that child had had no scarlet 
fever before exposure The Duk test was negative 1*. days after admi sion to 
ho pital and 10 days after attack of scarlet fever 

No 11 shows that jersi lent jcsitive Duk te t even in tonvale cence from 
attack of scarlet fever mav have to I e ebaiigcd It i c nceivdble however that 
the different strain® of hinjohtic trcpfococci a ociated with narlet fever may 
produce two or more different loxjos and therefore different sntifovjc uatibodies 
which would not be indiuUd by the skin te t perforiicd with a single toxin 

^ small proportion of the <asc continues to show a positne Dick roae 
tion throughout coin a]e«ctncc While mo t of these patients hate not 
desquamated jet some do sliuu Ucsqu'imatioii Ibe question an es 
whether wo arc dealing, with different tuvius produced br different strains 
of the hemohtic stieptocvxcii* in scarlet fever which rise to different 
aatifoxiiis In view of the fact lioweter tint moat of the patients with 
Scarlet Fever who desquimato during convaloscenoe show i negative Dick 
test, we cm assume th it a single toxiu is produced hv the diffeient agglu 
tinativo strains of the scarhtiiial hcmolvtic stuptococens The few 
patients who desquimated and vet ^.ave i positive Dick test may not Lave 
been true eases of Scvrkf Fever Desquttnahou is known to oocwr in 
eoujunction with the eruptive disca e» ind is not al oluteh diagno tic of 
Scarlet Fever On the olliir hind absence <»f de quamation may '^*‘7 
well together with different cliiiie'il nifietioiis whieh ire due tv a specific 
toxin pruliKing hemoKtic sticjitoeoccm ind v* t sh nv no eruption during 
the cour e of the discj'vc \ recent rc|)uit bv Dilmey on a senes of 
acuta mastoid infections occiirrnie, inuii^ the iiiir is of a contagious 
disease ho pital tends to prove this the piesciico of the spccitic scarl ituial 
organism in non scathtinal thro it cultiins is will a® in ciiUnits from a 
wound and from a case of osteomvchtis av- shown bv 'Williams and bv 
7uighcr 13 al a stroiij, evidence m this, dncctiou 

^Higher has also made quantitative studies with iiicrcasiiij, coiicen 
frations of the test fluid to dctennme the approximate amount of anti 
hodies that dcvplop diinwp the coavaJesctDce from scarlet fever the anti 
budv content of the serum of normal mgatne Diek reactors and of tlie 
antitoxic hoi o scrum prepaud bv Dcchez Ibe antibody content is deter 
mnicd bv one of two methods (1) bv testing the iiidiv idual directly w itU 
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iinrcisiii^ tojjtt-Hlrjtiojis of <hc ttat toxin, licguimn}, as Dick rccom 
luciulcd with T dilution of 1 1,000 or indirectly , (2) by' dilntujg equal 
Noliiincs of tliL test toxin (1 500) with increasing dilutions of thi scrum 
iddiiig It uiidiliittd 50, 3d, 25, 20, 10, 5, 2 5 und 1 per cent, allowing the 
two iiuxtiirti to rtuiaui preftrahh it room temperature for tliirt> minutes 
and then injccti«„ titlnr ill of these test mixtures or alftrnitm^ ones 
into an individual who has shown i„o*>d jwaitivc reaction with the 1 1,000 
dilution If the st*\iidard toxin dihitiou IS 1 1,000, then the eruni is idded 
to a toxin dilution of 1 300, that the ultimate dilution of the toxin in 
the mixtiin 13 1 1 (too Viiolhcr Ditk test is mule at tin aimc tune to 
■sene for purjwsi a of conipirisoii A iiit isiirt of the antilxidy content will 
,, 1 X 0 \ limbic ditT in sbowinj, the siiitabilitv of donors of blood serum for 
prophxlaxis ind for treilnnnt Normil or ‘mtiinlh ’ mumine donors 
can thus become a^^^! ih!c for this purpose Vnotherverv iinportantrc ult 
of our abilitx to mtasuio tin umbody confint of i scrum is tint it will 
( niblo us to dete nimu one of Ibi inipe»rtant elnractcrntics of extracellular 
toxins which is so well rccOp.mnd in the ca^c of diphtheria toxin, tint i« 
the prop<rt\ of a toxin (o bo ncutnliwd in lunltiplc proportions by an 
intitoMC scrum 
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SenwK rrsta row Diputhewv SxjMrtiTiWLiTv or Imuumtx j.t 
i’lDLU, bClKOL ?k(l 4 Ubunv 


Table 4 shows the results obtaHied by ^logticr xxith the Dick test m one of 
the puhbc chools of Niw ’iotk C»^ It is intxscstinK to note t\iat the V>«t 
centage of po«itixe reactors by afcc group cone pond closely to the percentage 
noted for the same age groups w th the S'^cL t st The total perreritaffc of 
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po itive Bick reaction in thi cbool api roaclied clo-^ly to tLe percentage of 
po'itire Schick react on Jn a compan od of the two reaction in the same 
children he noted that in 10 per cent the Dick and Schick reactions were po i 
tive in a'<3 per cent the two reaciions were n gatice in lb2 ter cent there was 
a po itive Dick and a negative SthtcL reacticn and in la 5 per cent a negative 
Dick and a po itiie Schick reaction The table al o hows the large number of 
p-eudoreaction- frequeiitlj t-eeu in certain groups of individual e leciallv m 
elder children and alulta. Of the o 9 children tested 4''0 were found to be 
immune Of the^ IJO or 111 per cent gave a p eudoreaction The pseudo- 
reactions due to the autolvzed lacterial ul tance of the treptococcus protein 
cem to be neutralized ly ronvaleM.'ent eruni while tho e duo to the other 
protein are not neutralized bv the aernm 

PreTcntive Inociil&tiona — In tho Iii^t of the newer work m scarlet 
fever pretenlive inocHlations mit he divided as m the ca e of diphtheria 
immunization into two forms (i) pas lie (b) ictive 

PafAtie Irnmuni a^ioii titih ''carU^ Feifr Toj-iiie — The antitoxic horse 
«erum doscnhtd rcceutU h\ Dick and Dick has tho power of Dtiitr ilizing 
the streptococcus toxin in the proportion of !<• c c of senun to oO 000 skiu 
tc t do«cs of toxiu Sitccc fu) attempts have alio been made to concentrate 
the antitoxin as in the ca c of diphtheria autitoxio hr the addition of 
ammoniiun sulphate The antitoxic «erum should be injected in a do e of 
10 cc. into exposed childriu who «hoM a po itne Dick reaction TLe 
d> e of the coJiccjitrateJ serum mnlJ be proportiouateh le a TLe im 
mnmtx is onli temporan and thus corre pmds to the diphtheria imuiuuiti 
following an injection of diphtheria antitoxin The Dick tc t should he 
made fir t ui expo <d ludividnals as the results can bo readily interpreted 
in tnclic hours 

Attempts at pas ire immiinization with convalescent scarlet feicr 
serum have been recently rti>ortcd b\ Smith and b\ INeff The scrum is 
injected subcutaneouali or iiitramn cularli in doses of I*! to 30 cc and 
give a temporari passire protection for 'several months Such injections 
must be given as «oou as p> iblc after expo ure If injected two or three 
Jars after exposure it inai not be cffeeiiic in preventing the development 
of scarlet fever k qinntitv of poolel convakacent senim should be kept 
on hand so that it could be used m emcr^jCncies for prophylaxis and 
treatment. 

Ickre Immunizalion uith Scarlet Feifr Toxini — Where the exposure 
Is not immediate and the danger net imminent active immunitv can be 
produced in usceptible children showing a positive Dick reaction Such 
active immunity is conferred bx injecting, children under twelve vears of 
a^e with 100 2o0 and 2 0 skin test doses at intervals of from seven to ten 
dais and iiidiiiduah over twelve years with 100 2 0 and '"00 km test 
dc c If the toxin for the skin test has to be diluted 1 1 000 and 0 1 c c 
used for the Dick test then make a dilution of 1 20 for immunization 
and inject 0 2 e c , 0 -» C.C andOuce for children under twelve vear® and 
0 2 C.C II > c c and 1 0 c c for those over twelve vear Zuigher recoiu 
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njcrea3i))o toncciuratioiia of the ttbt toxin, Ix-giniiiiij, as Dick recom 
mended Avitli a dilution of 1 1,000 or iiidircctlj , (2) b\ diluting equal 
volumes of the test toxin (1 500) with jntrcising diJiitions of the scrum, 
Hiding It undiluted 50, 25, 20, 10, 5, 2 > and 1 per cent, allowing the 

two mixtures to remain preferably at room temperature for thirt> imiuites 
and then iiijcctin^j, cithei all of thc’ie test mixtures or altcrmtinj, ones 
into an individual who h is shown a t,ood positive reaction with the 1 1,000 
dilution If the standard toxin dilution is 1 1,000, then the scrum is added 
to a toxnv dilution of 1 jOO, so thvt the uUiinate dilntinn of the toxin m 
the mixture is 1 1 000 Another Dick test is made at the same time to 
serve for purposes of comparison A me isuro of the niitilwdy content will 
gno valuable data in showing the suitability of donors of blood scrum for 
prophylaxis and for treatment Normal or “mtunllv ’ immune donois 
can thus become available for this purpose AnotJiervcry important result 
of our ability to measure the aiitibodv content of a scrum is tint it will 
enable us to determine one of the important clnractcristics of cxtricellular 
toxins which is so well recognized in the case of diphthin i toxin, tint is, 
the property of a to\m to ho neutralized in multiple proportions by an 
antitoxic serum 


TABLE 4 

Results with tiif Dio Ttvt vr Pubuo School No 4 Biiosv (Zinciiik) 
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Schick Tests for Dipjitiieimc Sosceitiiuiitv or Imuumtv at 
Fidlic Sciiooi No 4 Brow 


Table 4 shows the results oblaimd bv Zingber with the Dick test in one of 
the public schools of New 5:0711 City It is intere ting to note that the ler 
centage of positive reactors by Dge groups corresponds closely to the fercentage 
noted for the same age groups witb tbe S hick test The total percentage of 
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e posure to repeated contact infccticn with the diphtheria bacillus is the iin 
lortant factor in the Icu^ duration of the actno immunity to this disease %\lucli 
non has been shoivn to continue for oicr 11 years 

4cfiie Imtnuni aiion utth lilocd from Scarlet Feier Case — Re- 
centlj Takaliaslii had the courage to immunize bis fito children nitb 
a lunuite amount of Hood fn m nn actne case of scarlet feter Ho 
injected 0 0001 c c. of ritrafcd blood subcut'ineoiislj into each child No 
8) mptoms det eloped Ihrcc of the children were tested for immunity fifty 
da\s later bj the injection of a ljrj,L amount (0 lo c.c ) of blood from an 
actite ease The other two were tested one hundred and fifteen days later 
hv smcanUg oter the niiieous membrane of the tonsils and throats a mi'5 
turc of Tima cunsiating of blood and tliroat secretions of a scarlet fcicr 
patient He states that for the next three weeks he carefulh examined 
the temperatures, urine and throats of the fhiUIrcn hut there was nothing 
to he noted at all Thus the uioculalion ccuplckls protected tho children 
from tho disease 

It 18 interesting to note in tins coiuicctiuu that Dick and Dick base 
used whole blood and hlcKxl 'serum obtanud from siarltt fe^er patients 
shortly after tho onset of the disease ind injected these substances in 
quantities larying from Oo e c to ^0 cc into adult aoluntcers without 
producing any local or constitutional sMiiptonia <f scarlet fcacr They 
also u«ed filtered throat mucus w ub negative results 

Quarantin^Isolation — In vuw of Uk fut that the transmissibility 
of the disease certainly legins carlv a patient attacked hy scarlet fever 
should he separated imioodutely from other uiemhors of the fomily Tho 
question often arises in practice wlicthor intercourse before or at the time 
the symptoms appeared has not been so intimate that such separation is 
usnlo<i«, on the ground that the infection has alrcadv been acquired Tho 
event shows that this is true in mam instates but not in many others 
and since no certain conclusion can be drawn in an individual ease and 
since the disease is a daiioCrous one the bciw fit of (he doubt must always 
he given to those who have been exposed, and further ascocidtion vvitli the 
patient should ceaw. On the other hand thoso thus exposed must be 
viewed as suspects and kept apart from others 

The methods to be followed m the (juarautiniug of the patient and the 
general safeguarding others may well he given in fuller detail 

Requirements of the 3ick Room — Other things lieui^ equal the room 
should he in the upper part of tho house in order to ycpaiate tho patient 
as far as po siLle from other members of the Lonechold Ihis portion of 
the building is also farther from the noise of the street and of the house in 
general Provision must ho made ior satisfactory heating and ventilation 
Ihis is usually, of necessity such as tho alicidy e\istiug construction of 
the huildiug permits but, when there is any choice, in the matter, a room 
with a fireplace offers many advantages Heating by oil stoves or gas 
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mended the \ise of the shin test dose as the best method for statiii" the 
amount of to\m mjectid for purposes of active immiuii/ation 

Ihe injections arc giviii intrjmjisciilirJv into the triceps imiscJe Th 
local icactious vary in intciisitv, hciiij,, is with diphtheria toxin antitoxin, 
more pronounced in older children and idiilta The first dose is somctinus 
followed during the next da> bv a temporarv slight mdi«position, slight 
febrile reaction and even b> a ^.eneral scarl itmiforra crvthcma \ slight 
sore throat la also oceasionallv noted These svinptioiis disappear after 
from 24 to 4*^ hours The second injection even though mere ised two and 
a half tiinca m amount, is followed h\ onl> slight local symptoms or hj no 
svmptoms The Dick retest to determine active immunization is made at 
the end of two months 

TABLE 5 

IwMUMTv Rfsults with ScvBCfcT Ifcveit Tovin (ZiNcuen) 

Under 12 yeirs 100 2>Uand2 0 si m test doses at weekly uiterml’i. 

Dosls f i\in 

Over 12 years 100 2^0 and ./OO skm test doses at wcel ly mtenals 
Dici Rftfst vftlr 4 to ,» U i ti s 
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Table 5 shows the immunity results obtained Lf Zingher with scarlet fever 
tosui in 274 children injected m tliree institutions Of the rete ted children 
107 or G1 per cent showed that they had become immune "Nlcst of the reactions 
noted were pseudorcactions The large number of pseudoreaitiuns indicates that 
a certain amount of protein hyper ensitivencss developed after the toxin injec 
lions Purification and concentration of toxin bj the acetic acid method will 
eliminate most of the disturbing proteins Ihe table also shows that CC of the 
injected children or 24 0 jicr cent gave positive reactions at the rete t which 
were however much kss pronounced than in the original Dick test 

Active immunization with the scarlet fever toxin will have to he earned out 
on an extensive scale similar to the work done in the irnmunization against 
diphtheria before definite conclusions could be reached a to its ultimate value 
The re ults so far neted by Dick and Dick and by Zingher ore very encouraging 
and indicate that on active immunitv can bo obtsined in a large proportion of 
the injected individuals The duration of this immunitv remains to he deter 
mined By analogy from the results noted in active diphtheria immunization 
with toxinantitoxin we mav expect that the immunitv will be more or less 
permanent The initial active immunitj jrobablv lasts only one or two years 
It 1 the subsequent exposure to repeated contact infection with the specific 
hemolvtie streptocr ecus that will probably keep up the imniunitj Similar 
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antisepticus It is betttr as a rule, that she take her meals m the sick 
room or anteroom, rather than lu the general dimng room 

Othem m nettssai} attendance should protect thtmsehts and use dis 
infeetants m a similar manuir The phasieian should remove his coat 
and don a •nashable which fastens cIoi>cl> about the neck and reaches 
to the lloor On hia head he should wear a rubber or washable cap, and 
overshoes on the feet Wicn not m use these garments ma\ with advan 
tago ho kept m a covered vessel sueh as a metal bucket or porcelain jar 
VTith a hd, in which a small amount of formaldeh^d solution has been 
placed The disinfection of the thermometer stethoscope and other m 
struiuents should not be for^^ottin 

Ihe food for tho patient should he biou^ht to the sheeted door of the 
auteiooni bj an attendant and left there for the nurse to take in All 
dishes, spoons and other eating utensils should be washed, and cither 
allowed to soak for an hour m a 1 per cent solution of carbolic acid, or 
boiled The bcdelothin,, and that of the patieut should m like manner 
bo Soaked mao per cent carbolic acid or a I 1 000 sublimate solution, 
wruu^ out, and removed bv an atlcjidant from the door of the antcioom 
In this condition thc> mav lx. handled uUli imp'uni(> bv anj one and 
washed with the other household Imen \8 purcbasiUj, a lar^,© amount of 
5 per cent carboho acid solution is an expensive and iiiconTonient method, 
a strong stock solution should he prepared such as the following, car 
bolioacid (CnlvortaNo 41 o fluid ouiitea g,hccnn 4 fluid ounces Vdd 
^wid ounces of this to eiiou,li water t<* make a quart will „ivp 
spproximatclv a 5 per cent solution It should he stirred thoroughlv «n 
til the carbolic acid is ciitiulv dissolved 

When the disease is over and the patient nadv to be removed from 
quarantine, he should rwenc a thoroUg,h disiufectuig sublimate hith of 
the strength of 1 1(1 000 and have his head washed well with another 
sublimate solution of the strenglli of 1 idOO The throat 13 then to be 
©irgled thoroughly with liquor antiocptie is ur other antiseptic fluid the 
nose douched or sprayed with a saturitcd solution of bone acid and the 
ears douched with the bone acid solution or with one of 1 10 000 sub 
limate He should then be removed t * mother loom and dressed in fresh 
tlothin^ A final disinfection of tin i<K>m follows t'lc floor and wood 
work and the walls when unpaptred bi mg scrubbed with soap and water 
and then with a 1 1 000 snldumitc solutioiii and the room and its contents 
subjected to formaldchvd gas for at li ist twelve hours Ihe method of cm 
plovmcnt of this vanes coiisidcriblv It is more efficacious if combined 
vvith steam if the contents of the loom jxiimit of this. The formalin caudles 
or lamps are very satisfactory for family us© where tho locai health boards 
do not attend to the matter It is adrisahle however to use the tablets or 
the candles in at least double the number recommended by the makers 
Papered walls had better be scrnjred and rcpijxrcd When it is possible 
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stoics witnout direct coiidnction of the products of combustion to the out 
side air is a harmful method, while hot water heating and steam heating 
make no provision for ventilation Successful ventilation is well accom 
plishcd b^ the fireplace, if iii usi, as the draft produced b\ the heat draws 
air through the room from the windows If no fare is kindled, inspection 
'‘hould be made to insure that the opcniii^ of the fluo has not been closed 
bj a slide or other cover, is is often the case Ventilation ina> also be bad 
tliroUoh a window, care bem^, taken to avoid direct drafts upon the patient, 
cspeciallv diirinc' coiivakaceiice Window boaixl ventilation is verj satis 
factorv In other cases a frame covered with chccsccloth raaj be fitted in 
the window to allow fue access of air while checking tlio rapiditj of cur 
rents Screens aro of gieat value to pnitoct the patient from diiccl 
drafts 

Nothing aids so gicath in the couvcmenco of treating a case during 
isolation ds the po''Sibiht> of securing a suk room which coramiimcatts 
directlj with another room, prcfcrablv a bathroom, this o^am opening into 
an ciitrv V ith this cumbm itiou all doors into the sick room, except that 
fiom the anteroom should be closed, and tiie cracks about them, os well 
as the kcvlioks, stiitFcd with raw cotton The door fiom the anteroom into 
the entn should ho kept closed except at the moments of the necc^sarj 
gamiiig, acci ss to or leaving the aick room At this door a sheet should ho 
hung and kept moistened with a 5 per cent solution of carbolic acid or a 
1 1 000 solution of corrosive aublmiatc. The likelihood of this pioceduro 
having au> practual value is vtr^ questionable, m the light of what lias 
been said earlier, since the disease is probablv not spicad bv fijiiiQ scales 
or bj currents of air, but in view of the uiioortaintv still prevailing, it is 
a wise precaution ts it can at least do no hann and is an additional re 
minder to the familv and attendants that the disease is an iiifcctiouB one 
The windows m the anterDoin should he kept open at ill times, if possible, 
and tlio door from this room to the sick room geiur ill\ c]o«id In tins wav 
the sick room is practicall> cut off from tlie rest of the house, except hv 
what is in realitv an out-of door pasi igc 

All pictures carpets, curtuns and iimicct'ssar} articles of fnniiturc 
especially if upholsttred, should be icmovod from the suk loom, and ill 
clothing not in acUia} u‘!c Only such hooks ortovs should remain to which 
no special value is attached, and which can bo destroyed latci The 
mirsc m attendance upon the patient should wear wash dresses and a 
laibber oil 'silk or w asbahle covering foi the hair AVTicu it is necessary to 
leave the house, these garments, as well as the shoes, should he discarded 
m the anteroom, the clotiuii,, for out-of doors put on, and the nurse pass 
direetk out without iiiferuiurse vnfli other nieinbcis of the familv Be- 
fore leaving the anteroom she should carefully disinfect her face, hands, 
and neck with a 2y^ per cent solution of carbolic acid or with jO j>cr cent 
alcohol and gargL her throat with an antiseptic solution, such as liquor 
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counters Wlien a case of scarlet fever develops m a general ward for 
children, the usual practice is to n.ino\e the patient at once to isolation 
The other patients in thi wild should lie i,i%en the Dick, test iiul if jiosi 
tne, injected with antitoxic sernm The wanl is iiinnutmcd for the 
niixiiuiim period of lucubitiou tbit ts 6c\cn diis and no iitw cases 
admitted When, bowtier a number of cises farcik out m a nard there 
Mould appear to he no question that the wisest course is to close it eiitireh 
for a time and then disinfect it tboroUoblv Simctimes indeed e%en 
after such disinfection tluie opptnrs to persist a rcmirkahlc tendency for 
fresh cases to develop from Imie to time 

Prevention m Schools — The reidmess with which scarlet fever is 
communicated before simpfoms sliow tlicmseUes, to which reference has 
alrcid^ heeii made in discussing the cause of the disease renders the pre 
lention of its spread in schools a matter of the greatest difticullv and un 
eertamtj To allow ehildrcu to continue at a school where scarlet feier 
has appeared undonbtcdlj adds to the danger of their contracting it On 
the other hand, to close a school on the development of t few cases inter 
feres enormouslj with the education of the children in geucial without 
correspondiiie protection, as von Juigciiscn has well pointed out and is 
liardh a practicable procedure He instances the closing of the schools 
111 rubin^en for ncarlv a ■\car and i half The onlv method, both prae 
ticable and safe seems to be at ouec to prohibit (he atteudanre at sthool 
of all members of a class m which scarlet fever has made its appearance 
thus keeping awa} those diildrcn wbo have been most closelv associated 
with the patient and who nia> be suspected of bein^ in the incubative 
period This applies eqmlh well to dav schools and to boarding schools 
If the disease becomes at all epidemic of course the closing of the whole 
8 bool becomes an unfortunate ueeessitv 

It IS to be home in inind (hat a (.cncril spread of the disease inav be 
even fostered bj the closing of a school since the exposed and po3->ibl\ 
alreadv infected children are turned loose to mingle freel> with their 
friends elsewhere 

Prevcntieii ill schools should follow ilon^, the hues so tboroughh liid 
out in diphtheria the application of the Onk test for the selection of siis 
eeptible scholars passive immunization for those uitimatelv exposed and 
active immunization with specihc streptococcus tiixiii of susceptible indi 
vidiials who are not in unnicdntc daiij,er The test and active numnnizi 
tion should be preferablv carried out as n routine measure in schools before 
there is an^ outbreak of scarlet fever 

Diiriiij^ an epidemic of scarlet fever in a private school in which Jl 
Cl cs of the disease bad developed among Ido pupils, the Dick test was 
applied bj 7iiighcr to 7l of the children ranging in a^e between 12 and 
1'5 vears, and of these ol or Y1 8 percent gave a positive reaction and 20 
or 28 2 per cent ^^ave a iicgative reaction Of the 20 negative reactors 3 
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to do so tlic mattrcs«C3 and pillows should he lemo^ed and disinfected in ^ 
municipal steam sterilizm^ plant, and this applies also to the carpet, if of 
nccessit> it has remained on the floor Fresh air and sunlight are ^Tcat 
disinfectants It is consequently advisable to allow the room after fimii 
gation to be exposed to both these agencies for a week or more before it is 
reoccupicd 

It IS, m f ict questionable whether disinfection is of an\ greater value 
than tliorouoli cleansing and exposure to the air However, until the 
matter is settled, it is certamlj advisable to follow every precaution 
possible 

In New York Cit> the Department of Health has not only discontinued 
the terminal fumigation of tho premises after scarlet fever, but also the 
fumigation of the rooms when a case is icmovid to the hospital dunng the 
infectious stage of the di'iease It recommends, however, a thorough 
cleansing and, where necessarj, renovation of the rooms 

Family — ks it is ceitaiu tint the disc iso is spread c pcciallj through 
intercourse all such must bo forbidden as far as possible 

Other non immune children of tho family should at once be taken from 
the house when this is feasible, and should be kept from school and from 
other children until such time is the outside limit of a possible iiicuhativc 
period IS passed, Ic t tbej have the disease already developing in tbeir 
svetems After tins period there is no reason for treating them longer as 
suspects 

The fatbir of a well isolated patient, if not coming into contact m anv 
waj with the child, maj coutimio to attend to his business — unless it is of 
a nature where he is thrown intimately with many young persons 

Even under this latter condition there is no special danger, hut to 
avoid criticism it would be bettci tliat lie change Ins residence temporanh 
Immune children who have already had the disease arc in like manner 
not a source of danger if the patient is thoroughly separated from them , 
but for the same reason, if they continue to live m the house, they should 
avoid mtercouise with other children until quarantine is removed 

Duration of Quarantine — The neccs«aiy isolation is a matter much 
discussed In the mild cases, without especial involvement of the throat 
and with no nasal or pharjnjjCal complication, it is probable that three 
weeks is sufficient 

In more severe cases six weeks is probably safer When any nasal or 
oral discharjjC has continued, quarantine should bo extended and it is 
uncertain when safety can lie assured 

In general in scarlet fever four to six weeks is probably a safe duration 
of quarantine, the formei being it would seem, just as safe as tho latter 
period, which is the one most generally observed 

Prevention m Hospitals — The method of chcckiU;^ the spread of the 
disease is a puzzling proposition which the hospital physician often eu 
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cc injected intramii^cidarlj 01»ser\ ationu unde at the WiUird Paiher 
Hospital uith Dochez scrum indicate that the serum has antitoxic \aluc, 
but docs not protect against the <itcondarv septic complications such as 
gland ears, etc 

Injections of antitoxic scia obtained fiom horses mil no doubt sooner 
or later become a routine measure in tho ticitiiiciit of snrlet feier It is 
not onlj the sticre toxic casta that should be treated uitli antitoxic scrum 
but also the milder cases that apparentl> recoier so pronipth ilan\ of 
these eases are knoun to be followed h\ late complications and secjuelaj of 
scarlet fever Vinoii^ flitse tomplicatioiis nephritis should bo cspcciallj 
mentioned It is possible that l\ the injection of antitoxic senim in the 
early stages of the distant inan> of the * late complications will be avoided 

2 Conxahscent llvman Vruirt — The injection of blood scrum Je 
rned dirccth from patientx convaUscui^ from scarlet fever has been 
rtcommendtd b\ Hogcr AViissKckpi Huber and Bliimtntbil and levdcu 
Tins method of tre itmenf vv IS not scrnmsiv taken up however until lOlJ 
when lieiss and Jungman rttomimiided the intravenous injection of large 
amounts (60 to 100 cc ) of pooled coiiv ikbccnt scrum Ixoeli treated a 
benes of cases bv the same method and obtained similar ^ood rcstilts In 
the United States, Znijier was the first who rejiorted a sprits of cases 
treated with convalescent blood He recommends tlie nitramusoulnr iiijec 
tion of frpshlv drawTi whole Mood obtained from donors from the second 
to fourth week of convalescence 

The method of obtaining the blood and its injection is very simple 
From IJO to 300 c c of blood is drawn bv means of a 30 c c Record 
svringe and a No 17 gage medic from the median cephalic vein of the 
donor at the bend of the elbow and immidiateh citrated bv adding the 
blood to a 10 per cent solution of sodium < itrate in the proportion of SO 
c c. of blood to each cubit centimi ter of the citrate solution This in ikes 
the final dilution of the citrate 0 i‘i per cent The blood is collected in 
100 cc bottles each of which contains ^ cc of the 10 per cent citrate 
solution To tach bottle 60 c c of blood i"* added the blood being shaken 
after each addition to distribute the siKlintn citrate solution 

The blood is injected into the following regions triceps, outer regions 
of both t!Hj,hs (vastus ixtermis) the calves (solciis) and both j,lHtcal 
regions In voung children lo ce, and in older children and adults 
31) c c IS injected into each of theae muscles The total amnimt depends 
on the a^e of tho individual varving from 120 to 240 cc The blood 
serum is rapidh absorbed as shown h> tho soft and supple condition of 
tho muscles on the follow lu^ da> when they w ill be found to have regained 
tbeir former size and consistence 

The scarcity of the supply of convalescent serum or whole blood indi 
cafes that tins method of treatment should be reserved for the earlj toxic 
and malignant cases of scarlet fever which are seen between the third 
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had had earlet fe\er dunn^ the present outbreak and i ga\e a history of 
scarlet fe\cr lu childhood lUtse icsults indicate the liioU proportion of 
susceptibh childmi anions the moic well to do clis cs m our population 
and correspond do da to similar ohscnations made bj Zingher with the 
bduck test for suaccptihilita to diphtheria 

TrECT\iE>T or the Attack 

Serum Treatment — 1 Inti/oaiM Jlor e ‘'em — ^Ian\ attempts have 
Liui inidt to modif\ the course of scarlet ftacr h\ the use of spccitic 
sen The results line been up to the present tune fir from iimfonnh 
satisfa«tor\ and tin ypimona of tlnisc who line wstd them arc o^'catK 
It iirnnci Oiu of the earlust imphncii was Marmortks antistrep- 
tococcu stniin applied In himself to the tre itmciit of scirlet ftitr, 
on the ^lomid tint tins dm jsi w is due to a stiepfococcus IiiasmuJi, 
hontter is the S( nun was one prijiaud from the striptococcus p\Oj,eiics 
dented fiom pitunts with other discasts than surlit fttcr, theoret 
icollt the results could not Ik oncoiu igiti, j’lgiuskv s c\pcnc»ce with 
It was not satisficfors ( ood results iiivhf with rci on he liojicd for 
in septic complications and such, nidrctl, hue repeateJIv been rc^iortcd 
Later a scrum was picpaud b% \ronson b^ the nioculation of horses 
with Bticptococei detned from vaiiows stwirecs from patients with scaikt 
fe\er Vinous other sera have Uui ciiiphntd, as for instance tlio one 
prepared hi Aloser, hi a imflioJ somcwliat suinljr to that used hi Vroiison, 
cicept that cultures luie lu ide from the blood of scarlet fever patients, 
and horses inoculated with llitsc The serum was thus of a polyvalent 
nature The lalue of the treatment has been inaiutanaJ hj mini, amoiio 
them Lsdundi and otheis Heubner and G iiighofner contend that no 
good results follow The aiifivlreptocoecic scrum prepared hy ‘Menzer 
was tried m scarlet fever hi Heubner, but without cncouriging results 

Eecciitli Dick and Dick liaie dciicrtbcd an antitoxic strum obtaiiud 
bi inycctmg horses with the toxic tiltrite fmiu a scarUtunl heuiolitic 
streptococcus culture Vccordin^ to their statement 10 cc will ueutrili^c 
jU 000 times the auicumt of toxin used for the skin test Clinical results 
aic not reported Dochez has also dcscnlKnl a spiciil method for obtain 
iOq an antitoxic liorso strum He injects liquefied af,ar into the cellular 
tissue of the animals nrck After the a,,ar solidifies, flic scdizneukd 
hactornl mass of a scirlatinal streptococcus culture is injected into the 
center of the asar The toxins piodueed b> tlie organism pass into the 
circulation and stimulate the. produetioii of nititoMC aiitiliodies One of 
the objection ible fcatnies to this method of animal inoculation is that a 
large sloughing ulcer is prudiiecd it the site of the injected mass ivhicli 
IS discharged as a foieign bodi Blake md lus associates describe good 
clinical results obtained with this serum The dose iieomrnended is ^0 
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character of the pulse, the t^ncral cdndition and mental s^Tnptoms The 
delirium wlII frequently tli'inpptar and the clinical esc detect that general 
unproveraent, -uliich is co diiScult to interpret hs a mere temperature pulse 
and respiration record 

The following 3 cases treated it the Wilhrd Parker Hospital will 



illustrate the effect of the intnniusciilar injections of whole couvalescent 
hlood 

Case 1 — E G (Chart 1), a soung man 10 sears of a„e admitted on 
the second and injected on the third day of the disease Very toMC and 
delirious Tsso huudred and fifty cc of hlood caused a critical drop m 
temperaturo from lOo F to 09® F associated with a clearing up of the 
delinum „ud a distinct improsemcnt in the character of the pulse 
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and fourth daj of tho diwase Snch patients show tho clinical picture oi 
restlessness and delirium, an intense purple or petechnl rash, moclerdte 
glandular enhrocmciit and scicre mt^xna with a slight CAudatc oicr the 
tonsils, u-v-uh ind pillars of the fauces The efioct of coiuakscent blood 
m these oarh toxic and malignant cases of scarlet feier is seen in a 



critical drop in temperature beginning about six hours after injection 
and ending in from tweiifj four to thirty hours The temperature often 
reaches normal and will remain nearly normal in the majority of the 
cases in othcr« cspcciaJh where complicated with sciere tonsillar and 
faucial cMiditc a so lated with iiiHamtd eiiiical glantk flic temperature 
ina\ use again in a few but rirek to the same height as at the tunc 

of injection Other results which are quite as striking can bo seen lu the 
earl^ fading of the nsh, the impnneincut in the circulation and the 
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The donors should bo free from syphilis and tuberculosis A record 
of indiiiduals who arc willing to act as donors should be kept bj the 
authorities in charge of contagious di'iease hospitals Convalescent blood 
or scrum will deteriorate after a month when kept in the ice bo'v and it is 
therefore, preferable, to use onl> fresh blood The question of using 
donors who are soitral montlis or men several jears con%alc«cent should 
be considered and tried on a laigc scale If such blood is as effcctne as 
that of more recent com alcsccnts, it would help considerably lu increasing 
the supply of available donors 

Wea\er reported excellent results in two senes of cases treated by 
the intramuscular injection of piohd comalescciit scrum Similar faior 
alle results hme been reported bv bmith Bcrnbauni kiinj, and idfelt, 
I>odo and Grieahacli 

In the later septic cases of scarlet fever seen after the fifth or sixth day 
of the disease Zin^her recommends thit where no convalescent blood 
or antitoxic blood from horses is obtamaUe the sick children bo injected 
with fresh normal blood obtained from one or both of tho pirents if 
they give a negative Dick reaction fbe cises included m this gioup are 
those in which tho ra«h may have faded entirely but the membranous 
exudate oyer the fauces and tonsils is severe and extensive and often 
appears necrotic The cervical glinds are enlarged and tender Tho 
temperature is high and septic in character the pulse proportionately 
small and rapid Such injections may have to bo repeated once or twice 
at intervals of from four to five davs Tbese injections of normal citratcd 
blood may not have much specific action but tlie nutritive and stuuulat 
wig properties and normal antibody content of relatnily large iinounts 
of normal blood have showm definite beneficial results in some desperately 
ill cases of septic scarlet fever 

General Hygienic Measures — Hygienic measures Tie first to be con 
sidered The selection of the room has already been discussed to a certain 
extent The temperature should be not over 10 to F dunn^j the 
fcbnle stage and even after Ibis it is better to keep tho room reasonably 
coo! and the patient warm in othei ways hiesh air is essential hut it is 
important to avoid direct drafts upon the patient since various coinplica 
tious may follow Uiis applies however chiefly to convalescence as dur 
mg the existence of fever it is diflicult to effect any dangerous chilling of 
the patient Tlio obtaining of ficsh air without drafts is however, a 
matter easily managed Iveference his already been made to this (page 
2ji) Tho covcrui5.3 on the bed should he lie-ht diiiin^ tho fcbnle stage 
Later they may be those most comfortable to the patient Ablution should 
bo given at least once every day Thcro was never good reason for the 
once common practice of allowiUo a scarlet fever patient to pass days or 
weeks without bathiug Even when fever has ccistd there is no possible 
daujjcr cf chilling if the ablution is performed carefully under the bed 
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Case 2 — P J (Chart 2), a boj jcars of age, admitted on the 
sixth daj of illness Inteuso rash, \en restless, toxio and delirious The 
injection of 150 c.c of con\alesccut Wood caused a critical fall in tern 
perature from 10-1® F to Ir during tlio next twcnt) four hours The 
mental s\mptoina clcircd up rnpidlj and the rash faded m a short time 



Case 3 — E O (Chart 3), a „irl 10 ^cars of age, admitted on the 
second day of the disease and injected on the third day with 180 c c con 
ralescent Wood Hero also was noted a critical drop iii temperature from 
105°r tol00 5°F in less than citphtecn hours associated witli a marked 
improvemeut in the ^cneral condition and eapcciall^ the delirium A 
streptococcus exudate present on admis<»ion, continued for a fen days 
and gave ri'ie to subsequent temperature excursions The patient made 
an uneventful recoiery 
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General Medical Treatment in Average Case — Littk internal mcdi 
cation IS required m ordinary cases Alanv dnij,3 have been recommended 
as more or less epetific Hiing\iortli believed tliat the biuiodid of mercur> 
Mould cut short the attack and cause the nsh to disappear rapidh, and 
this opinion was supported by Dukes Meharv upheld the abortive power 
of sahciu Cui^men supported others who believed in the mitigating 
influence of inunctions of oil of eucalvptus and Ross thought that decoc- 
tion of cinnamon could abort au attack Other dnij,8 have been rccom 
mended frem time to time, hut there is no positive evidence that anj of 
them possess real value 

The dietetic Uoiinen prtscnlied and the ingestion of plenty of water 
mav be siifticicut to maintain diuresis lu addition a fehnfitge and 
diuretic nnv he ordered tmitaiouin for lustautc spirits of nitrous ether 
potassium citrate, ammonium acetate, or potassium hitartrafe but no drug 
which cm bo irrititiLg to the kidnevs There is no parlicuhr value in 
chlorate of potash in this disease nud it is a remedv capable of doing 
harm 'Warm tub biths arc useful to relieve nervousness or restlessness 
or to reduce temperature ''liiniilauts are not required If the patient la 
old enough ho should cmplov an antiseptic garble frcqucntlv such as 
liquor antisepticus or permanganate of potash ( 1 b,00t)) In the efforts 
to medicate the throat as ucll as to promote diuresis the older 'well 
established custom mav well U. followed of odnnmstcraif. everv one or 
two houT small doses of the tincture of the chlorid of iron, directing that 
although the mouth mav be vrasbed afterward no water may he swallowed 
immcdiatch This allows the astringent and distinctlv antiseptic chlond 
of iron to remain in contact with the throat much of the time 

Nothing IS to DC „imed and mueli discomfort is ciused bj overdosing 
in this disease The treatment must he pureh svmptomatic This brings 
us Eatuiallj to the cousidcration of the therapeutics of special svmpfams, 
one or more of which mav be iniieb inlcusihed in the severer cases Some 
of the conditions to he destiibed under couiplicatioiis mi^^ht rcadilv be 
spoken of here In fact tlie dciuircation between complications and sjmp 
toms cannot be very cWlv drawn 

Fever — ‘MoJei ite ehvatioii et tempciatnrc rcarlun^ 10'’° or 104° F 
and lasting but a few davs is never of itself a sufScicnt cause for alarm 
It IS not so much the heif,ht of the Uinperature as the effect upon the svs 
tem which demands attention The emplovnicnt of hvdrotherapi.utio 
as gvncTaWy to be ■jm.frmi to tbc ailmnnvtration of drags if 
the clement of Umperatuio requires active tieatnienL Sponging with 
warm water of 00 to IIK) P with or without the addition of alcohol is 
often etlectivc and certainly addsgnatlv to the comfort of the patient It 
must bo done thorou^jhlv lu order to make it sncec^sful in icducing tem 
perature The bed cjvcrs and the gitaterpart of the body clothin^ should 
he icmovcd and the patient placed ujton a blanket under which is a rubber 
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clotlic'i, or \\ ifb tlic 1 !UC 0 \ cniig of but one p-ii t at a time Tlio diet ^liould 
be li^bt, milk coustitutni^ tlie mijor portion of it fbo diuretic effect of 
milk IS e\cillciir, mid rehe\i3 giLatlj tbe sttun thrown ou tbo kidne\s lu 
tbis di'se ise bert milk is n fused or is til cii iii iiisiitbeiciit qinntitics, 
cereal porridges m'i\ be enipIo%cd Digestible fruits are at ill tunes per 
missiblc In iict, tbrungbout tbo nttick it is iinjiortant fbat the pitieiit 
be not underfed Xlic giiiiigof mcit md eggs, boweicr, i^, in inj opinion, 
better dclaicd until at least ifitr two weeks of (be illness ln\e pissed It 
is importint ilso to ciisuil tliat witcr be tiktu vcr\ frech Ibis nu\ be 
either plain or cirbointed, or one of tlio alkaliiio iimierjl witeis, sueli as 
Vicb^ In scicre rises, wlien food is refused on acconiit of difhciiltj in 
swallowing, or as a rc«uJt of (bo unconscious or delirious state feeding b\ 
rcctil injection or gm in >\ be necessirj Under these circumstances 
the diet ordmarils to be preferred uvij Ua\o to be abandonee! ind the food 
administered in coucentntod form boiiio ni\c8tigitor«, among them 
Gcrstlei, bclioie that the administration of i ebet eontaiiiing the oriliiiarv 
amount of meat bis no mllucucc in increasing the miinbcr of ciscs of 
nephritis 

At the Willaid Parker Hospital tbo diet consists of luilk alone dnnng 
tbo fir«t week of tbo disca c, of milk, broth and cereals during tbo second 
week, ind oi milk tliickciioel soiipN, ccie ils, loi^t nr bread and butter iiid 
stewed fruit during the third week During tbe fourth week li s diet is 
coiitiiuied with the adelitiou of one or two cg^s a da\ 

It baa long been i common pricticc to order i dail} inunction with 
carbohzed oil (,10 or 20 gt 1o 1 oz), with the idci of disinfecting tbo 
skill and thus cbecknig the spreid of tbe disc no to others If the scales 
ire as little baruiful as is now niauitiincd, this is not ncco«3ir\ It nm, 
Iioweier, be of senice in allj^iUe the itching, winch is often troublesome 
In tbe ciso of little children the SHsceptibilitj to carbolic acid and tin 
danger of poisonous absorption must be borne in niiiul In such ca'ics a 
weak tbimol ointineiit (1 per tent) nia% be substituted if muuetion is Je 
sired A dailj inspection of the mouth, throil, and nose should be nude, 
in order to prese*ribo appropriate treitmcut it oi ce if indicated Ibc 
nrine should be examined eierv one or two diis for at least three weeks 
Eest in bed must be insisted upon eicn m the mildest cases for fen da;j3 
to two week‘s, and in avenge ones ecrtimlv for three weeks m order to 
avert as far as possible irritation of tho kiducjs bj bodily exercise, and 
to lessen tbe danger of a poslscarlatmil ucphntis 

luasnnicb as there is rcison to believe that casts of scarlet fever with 
septic manifestations are capible of transmitting tins secondary infertion 
to others with tbe primarv disease, tho separating of these caves from 
others is desiriblo It would appear, m fact, as though wo were dealing 
with two disorders — tint due to the pnmirv scarlatinal toxin and that de 
pending upon streptococcic mvolrcmeut pioductivo of complications 
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watciod TLese dnigs art. usual!} not depressing in afebrile states, but 
frequcntl} do cause unfavorable results if febrile temperature be lowered 
b> them too rapidl} or too grcatl} Tbo should be gi\cn in small doses 
frequeutl} repeated until tlie desired result is obtained There are tunes 
when the\ arc icr} senieeable but these are the e’cceptions The inuoc 
tioii of guaiatol carbonate upon the abdomen is also capable of producing 
reduction of temperature, but often too energetically and uusafeh 

CerehraJ aiid Otlier Aerioits ^ymptomt, — What has just been said 
regarding the treatment of hi,,h tcniperaturts applies here as well, since 
It IS generalh lu the relief of iienous symptoms aecompin\mg feicr 
that h\diothtrap\ finds its greatest value lu ‘iddition nil ice-cap mn\ 
he applied to the head m the effort to allav nervous excitement, but the 
effect seems very uncertain, exeept in infancv when, the depression pro- 
diued hy it is sometimes too great !■ ir restlessness, jactitation and 
symptoms of impeudiUg comulsious the warm hath of 100° F is often 
extremely useful even when decided fever is present The bromids 
veronal, and sometimes opium are of bciietit if rcstk»sucss and sleepless 
iiess ate great It is onlv when decided Uvporpyrexia is atfiiidid by 
dangerous cerebral symptoms tint the cool bith is to be employed in early 
life The coaltar prep iraf ions often hll a useful place m the relief of 
nervous m'uiifestatious even when no s|Kcnl elevation of temperature 
is present Delirium stupor jactitation ^rinding of the teeth, and similar 
svmptoms arc often rclievtd hv them m a m inner which cannot ho 
satisfactorily explained by the mere reduction of temperature Neyer 
thelcss, the need for this treatment is not frequent “ind the danger of 
too decided a fall of temperature and consequent prostiation must never 
be forgotten 

Cardiac Weakness — A condition characterized by rapid, feeble heait 
sounds and pulse and by coldness and cvnnosis of the extremities, demands 
stimulation How energetic this diall be depends always on the needs 
of the ease and these must he cnnfully considered as both undcrstimuia 
tion and overstimulation are to he doprei ited Alcohol m some form la 
one of the most rapid and satisfactory stimulants Camphor dissolved 
in almond oil (1 10) and given hvpodermically is a powerful and quickly 
ictiug icmcdy m ur>.ciit ca cs^ Digitalis is invaluable but takes a duv 
or more before much good can be expected from it, as shown bv the 
oxperiiuciits of Hale and earlier hy many others The tincture la probablv 
the best preparation but the strength of this vanes greatly Strychnin 


In a J rge vperienc in czrlet fever I h ve founi tie double salts of call i or 
adrenal n verj eSi aci ug m aeute mjo ardial me ITciencv in tl> acute inf cti us 
ilia sj. It V al utd teg ren hjp lenmeally Ural tie adrenalin n 1 tl en because 
its (ff ct are more la tin„ the laS i Wien nece sarv venous infu in f a no mal 
aalt solution containing the r qu site d se bonW be d n Tins is rtserved for tlie 
luo t urgent cases— Editor 
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protectlou for tlio l>cd The wnter should be applied freely, beginning 
with the head, and the process cuutimied for ten or fifteen minutes, and 
repeated c\ erj throe hours or oftener V hen afer of this temperature is 
not efficacious, cooler m atcr m‘»\ he used of n (emperaturo of Go° to O0° F , 
depending upon the case It is always essential that a ^ood reaction 
be obtained If the patient remain cold for an\ length of time, avith bluo- 
uess of the hands and lips and feehicness of the pulse, the procedure does 
more harm than t,ood 

Iheu, too, IE the case of ihildrcii of an age where the application of 
spougiiij,, e\cn when warm, is often implcasant and occasions crying 
throughout the piocoss, the length of time rtijniitd is a distinct disad 
vantage The administration of a warm tub lath is then ofton not onh 
more grateful, hut more ofhcacious is well and rciinircs a shorter time 
The child 13 undressed and placed in a bath of ‘JO® to 100® F , where he 
stais a lanin^ time aicragiiiQ five nmiutes, iccording to the effect pro 
dneed He is then removed from the hith, given a very hasty and im 
perfect dniii^ enveloped loo cly, including tlie inn«, in a bluiket pinned 
under tho dun, and put in bed Here be miv bo allowed to sleep if he 
will, while meantime the aiitipvrcfic cffiel coiitinncs in favorable cases 
Later, 111 an hour or so the blanlvct is leniovod and the child dried and 
put into his mght clothes Where there is decided luporpvrcxia with 
threatening nervous symptoms, more vigoious pioeedurcs may bo needed 
Here a cool bath of 70 F iniy bo indicated or m older, more vigorous 
subjects, vorv exceptionally one colder than this 

The warm or cold pack is in mauy iiistaneics more efficacious than the 
tub bath and bettor tolerate**! It needs to be frequently icpcated Gener 
allv it 18 given in the usual wav, namely, wrapping the patient m a 
sheet wrung out in water and then, with this m position, wrapping 
him m a blanket bhould the temper iturc be alarmingly high, the 
blanket is not usc'd but folded towels are dipped in very cold water, 
pressed out applied ov er the y*at\ent a bodv , and redippcd Rud reapplied at 
short intervals The cold pad used lu this inaiiner is a powerful anti 
pyretic measure and should be used with enre lu fact, a caution must 
be given with regard to ill antipyretic procedures They must never be 
used as routine mtasurcs siinplv betiuse a ttinpcnture is high, ind thev 
must be carefullv adapted to cacli case which should bo m the meantime 
carefully watched Ihc existence of decided cardiac wcikiicss is a contra 
indication to cool baths, and often to baths of a higliei temperature 

It must be rememberid that patients m early childhood and especially 
m infancy usually tolerate cool water badlv lU any febrile disorder, and 
warm water is equally serviceable ind less dangerous 

Occasionallv tho need airvcs for the reduction of temperature m 
cases where hydrotheiapv cannot he employed Under such circumstances 
antipynn or pheiiacetm may be given, bat the effect must be carefullv 
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lias obtamcil faTorable results and reconunends the removal of tbe tonsils, 
not only during cou\aleseence from scarlet fever, but aI«o durin^ tbe 
iarl\ acute stage of tbe disease Ho states that there is reason to believe 
that earl\ operation m scarlet fever tends to reduce tbe danger of cornplica 
tious Bullowa also thinks that the patients seem to have a better chance 
if tbe pressure on the ton«il8 is relitved lf\ im-ision of (be plica or tbe 
focus of infection lu tbe throat is removed bv tonsillectomy 

Tleitvient ot CovipnitATioNs Aan *>1.(11 sl.e 

Affections of the Throat and Nose — luvoUcmcnt of the throat in 
moderate or sli^bt seventv sv consi«tcntlv constitutes a manifestation of 
the disease that it might well be considered under svinptomatologv AVheu 
severe enough to dimand special tieatmcnt, the na^al and pbarvngeal 
conditions are ratbtr to be regarded as complications As in the case 
of all complications of scarlet fever prevention is to be attempted m 
tveij waj possible The 8\8tcmatic spraying of the throat with anti 
septic solutions and the use of antisiptic gardes aid greatly m bindcniig 
the development of streptococcic invasion of these muous membranes 
When evidences of rhinitis arc alrcadv present the nose should be sprav cd 
or svriajjCd several times a da> with a mild, wana solution of boric acid 
a very weak solution of saluvlic acid or thjiuol, or even with a warm 
normal saline solution Tbo sv ringing must be done with gentleness, 
avoiding tbe forcing of septic mateiial into the custacliian tube with 
consequent infection of the cars Pscudodipbthcntic (streptococcic) m 
volvement of the fauces oftin nipures mure energetic local treatment 
Gargling 13 now niclhcacioiis even if the patient were well enough to 
perform it thoroughlj Remedies arc best applied dircclh everj two to 
three hours with a spra) or on a swab of ixjtton wrapped tinnh on an 
applicator which is more satisfactorv than the oidinaij camel s hair brush 
Diluted peroNid of hvdrogtn (1 2) la au excellent cleansing antiseptic 
substance, care being taken tint a prcpaiation is chosen free from decided 
acidity In mau^ cases where nc large amount of membrane Las formed 
this alone is suthcient, the treatment hein_ repeated every three to six 
hours Other suitable applicaticns for swabbing aio permanganate of 
X'Otash (1 40) and corrosive sublimate (1 5 000) and one of the best 
13 diluted, tincture of the chiond of iron (Tr fern chlondi, 1, ghccrimim 
3 aqua, 2) 

Nitrate of silver in solution or 10 gr to 1 oz ) is emplojcd by 
many, ^Ild some of the newer preparations of silver arc also u«eful 

In addition to the means deoenbed the use of leo-lngs ov cr the region 
of the tonsils and the frequent sucking of ice aid dccidcdh in limiting 
the degree of inflammation and lelievin,, pain 

Alwavs ill making applications to the throat the exhaustion which 
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13 a useful tonic and stimulant, but must not bo pushed to the extent of 
increasing restlessness and sleeplessness ind is always to be aioided when 
there arc symptoms present pointiUj, towird coniulsioiis ^itroghccnn 
IS an excellent and prompt icmtd^ in urgent niilications of caidiac failure 
Tho ftTcet 13 houeitr, fiinsitor>, and the do i must l>e fresjuenth re- 
peated while the need for it lasts 

A poorh developed cniption is a coiumou attendant of debility depend 
ing upon cirdiac weakne a Iho old practice of j,iMiig a hot bath to 
bring out tho rash was often a good one, not that tin, rccessiou of tho rash 
m Itself was a niattei of aiiv moment, but that it was an index of imper 
feet peripheral eirculitioii which tlio hot hath tended to relieie 

Seput — hcpais dcicloja gencrillj fiom a local lesion of the throat, 
as seen in augiiio c scarlet fexcr, and the constitutional inioUemcnt mav 
he at first, or rciuaui, not great In other eases there is carh eiideuce 
of widespread septic poisoinji,^ Tho trcitmciit must be supporting and 
stimulatnio As foims of strepteKoeei aic tlic cause of tho condition, it 
18 here particular!) that tho antistreptococcic scrum should offer tho 
greatest hope of benefit Iho results so fir, lioweier, have not been icrv 
encouraging in these sccondarx septic loiuptuations of scirlet fever Thu 
holds true for the newer antitoxic sc ra i» we 11 as for tlio older autibacternl 
sera, such as ^lo-sors II\iK>dcruiiicl\MN ontciochsis and e\ca intro 
xeuous injection of a plnsiologicil silt solution aro indicated in the effort 
to elunmate the toxins from tliosxstcm 

Treatment of Convalescence — Apart from the cjio in tlio matter of 
exercise, diet, and exposuro already referred to, patients during coiiva 
Icsccuce frciiuoiitly icqutrc tonic ticatment for a degieo of debility which 
often continues and which is qiiife decided after severe cases Change 
of air is now one of tho best remedies, selecting by preference localities 
where the patient can be m the open air tho greater portion of the day 
Tho anemii winch often niiijins deiujnds iron m some form for a con 
siderablo time Stivclmin, too, is a serviceable gcuei-al tome 

Arsphenamine Treatment — It would seem but natural that the treat 
njent by arsenical preparations, such as Ar-phenamia, should bo at 
tempted in scarlet fever The Wasseimaun leaction is occasiouallv posi 
tive in this disease Vrsphcnainm has also Ixen used with some success 
in severe necrotic mfiunmatious of tho tliroat, sneh as Vincent’s angini 
and in some of the protozoou diseases Several imestigafois have trioil 
this treatment, which seems to have favorablo mfliicnco m severe throat 
conditions probably becanso they are eontnbiitod to by tho spirochetes 
found 111 tho month Otherwise the medication has doubtful value 

Tonsillectomy — The remov il of the tonsils dunn^ the acute stage of 
scarlet fever when tho tissues arc infiltrated and rigid would seem to be 
frail ht with danger and would not as a rule appeal as a justitiible pro 
cedure to the siu^ical instinct of the practitioner of medicine Vet Place 
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lias obtaincil fa\orablc results and recommends tlie removal of the tonsils, 
not only duniij, cou\alescence from scarlet fever, but also dunD^ the 
earlj acute sta^e of the disease He states that there is reason to believe 
that earl} operation in scarlet fever tends to reduce the danger of complica 
tions Bullowa also thinhs that the pitients oetra to have a better chance 
if the pressure on the tonsils is relieved incision of the plica or tho 
focus of infection in the throat is remov ed bv tonsillectomj 

IrEATMEM Ol. CoMPIJCATIU^S AM> &CQrSL,E 

Affections of the Throat and Nose — Involvement of the throat m 
moderate or slight scveritv S5 cmisistcntlv constitutes a manifestation of 
tlic disease that it might well be considered under svmptomatologv When 
severe enough to demand special treatment, the nasal and pharvngcal 
conditions are rather to be ree,arded as complications is lu the case 
of all complications of scarlet fever prevention is to be attempted in 
Lver^ way possible The systematic spraviu" of the throat with anti 
septic solutions and the use of antiseptic garvles aid greath m htndenng 
the development of streptococcic invasion of these mucous membranes 
When evidences of riunitis are alriadv present the nose should bo spnved 
or svringed several times a dav with a mild, warm solution of bone acid 
a very weak solution of salicvlic acid or tlivniol or even with a warm 
normal saline soliitiou Ihe springing must be done with ^cutlencss 
avoiding the forcing of septic material into the viistachian tube with 
consequent infection of the cars Pseudodiphthtntic (streptococcic) in 
volvemont of tho fauces often requires more energetic local treatment 
Onrjjhiij, IS now inefticacious even if the patient were well enough to 
perform it thoroughlv Remedies arc L st applied directly every two to 
three hours, willi a spray or on a swab of cotton wrapped firmly on an 
applicator, whuh is more satisfactory than tho ordinary camel s hair brush 
Eiluted peroxid of bvJrogm (1 2) J an cAcellent clcansjng antiseptic 
substance, care being taken that a prtpaiation is chosen free fiom decided 
acidity In many eases where no large amount of Jnembrane has formed 
this alone is sufficient the treatment bem^, rei*catod every three to siv 
hours Other suitable applications for swabluug are permanganate of 
potasb (1 40) and corrosive suhlimite (1 5,000) and ono of the best 
IS diluted tincture of the cblond of iron (Tr fem chlondi, 1 , glvcenniim, 
1 aqua 2) 

Nitrate of silver in solution (j or 10 gr to 1 oz ) is employed by 
many and some of tbe newer pieparations of silver are also useful 

In addition to the means described the use of ice bags over the region 
ff the tonsih and the frequent snckin^ of ice aid decidedly in limiting 
the degree of inflammation and relieving pain 

ilways in making applications to the throat the Cibaustion which 
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follows tbe struggle of rebellious patient must be bahuced agun t the 
good which the tmtnicut mu produo., md this is i mittcr which requins 
cmfiil loiisidcratioii uid sound judgment When nndM nblc to paint 
the throat rtlnuci. must be pi iced u{)ou atomirilioii, cmpIoMiig peroxid 
of ludro'cii or Mich solutions is tbo!>e ncomiuciidcd for the nosc 

t^loiuhiii., of till ton lE nquircs the repeated application of powerful 
di lufeitnit solution , snib as the tiiictun of the chlorid of iron, best in 
the fonn of Locflkr s solution with toluol, or thi cinploMiiint of cnutenzi 
tiou fniG diphthcritie imohcmint of tbc f lUccs niid iiosc is a coinplici 
tiou of sutheieut frci|iuia> to intlueucL imii\ fe\cr ho pitils to giic 
routinch diphthiria -lutitOMii to all scarlet fcicr pntiiiits fehould nnr 
pscudoineinbnnc dtiilop in s cisc of cirlct four, the esse should !« 
tieited as in ordnnr\ one of diplitheni, e\en without wiitiiij, for the 
result of thi lultun, Avluch should be taken promptly 

As prcMou h mcutiomd ah irani nnd iioosih ir ui c^trn c fiior 
able intliieiici in sonu of tbisi ci i Hit do ii^t i inis from 0 I'l to 0 4 > 
gm of ueosahar lu Ibne or four doMS mu be e,ncu on succo sm 
di\s "More than 0 b gm should Midom Ik ^ntn in (line di\ 

tbOMre nugmost SMiiptouis m scarlet fcicr alw us constituto n strioiis 
compUoatiou of the ducise, md dtiiund, besides the lonl mnsuns 
described Mgoroiis snpjxirtiiio treitment llic\ no, in fict, a local cptic 
mamfcbtatioii with more or K s giiionl siptjc lurohiincut bw illownij, 
is frcqiieiith dithcult and alwa>s painful, and mmh per uasion nni be 
Toquind to make the patient lake suthcicut nourishment It ma^ cun c* 
qucutlr bocomi nccc ar> to gne all food in a couciutntod form, or cicn 
to imploN n ctal feeding or to use gai igc. 

Otitis -Tills Is a ficqncnt coniplu itioii iiid seiinel of scirlct fcicr 
found b> Pugh in per cent of 11,000 cases, nnd b} Gordon m 1'^ > 
per cent of Soli cases Ibisc ligurcs ire c\clusnc of the cases lu wlmh 
theix IS mtnh alight pain iii the tars ktoidaiitc of the disorder i®, 
therefore to In oii,.ht from the out ct of the attack of eirlct feur 
Faitliful disnifettioii of the throat and nose lu the nnimcr alixuh 
descnlud doubtless will preitnt (be discisc m inui} instances The wta^ 
lug of a daniiel cap coieriiip (lit eirs is ilso adtistd, witli the intent of 
eqniliznig the circulation tlirougli this region bhould otitis dciclop, la 
shown b> the incrcise of ttmperaturo and b\ seitrc puii and tondcrnis', 
the cap should certiiul^ be applitd and i hot water big kept ni apposi 
tion to the car Douching the canal with water as hot as cm bo boriio 
with comfort aids m rthc\ing the congestion The mslillitioii of i fc" 
drops of a solution of idrcnilm chlorid or of a -4 per cent cocain solution 
\s also often svicccssful in relicMi^ pain The process is, howeicr, icrj 
liable to idnuce to suppuration, and perforation occurs if piratenfcsis 
has not been required for the relief of pam before the discharge takes 
place of itself In quite joung patients it not infrtqucntl} hapixnis that 
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the diagnosis of otitis is not made owing to the absence of definite com 
plaint, and treatment cannot be employed until perforation and discharge 
of pus occur \fter perforation the treatment is that for suppuratno 
otitis lu general, the chief object bemg to luaiiitam the canal in an aseptic 
state The possibility of the de\elopmeiit of mastoid abscess is always to 
be home m mind, since prompt surgical interference may be required in 
this event 

Cervical Adenitis — V modente cnlarpcnient of the glands is nearly 
ahnis present when lufiaminatiou of the throat is a decided svraptom 
This occurs early, and not infrcqncnth becomes later a condition demand 
mg treatment In the severe an^inose cases an extensive inflammation 
of the glands and surrounding cellular tissue may take place early, pio 
ducing It m ly he, j,reat swelling of the neck The condition may become 
a ^ravely septic one Ordinarily adenitis sufficient to constitute a com 
plication or sequel occurs later in the disease Schick reports it a sequel 
m 7 2 per cent of 900 cases and Caigcr and Dudgeon in 11 i per cent of 
10,98o cases In the milder cases resolution takes place of it«elf, or may 
he favored by the contimicd application of an ice bag with, however, a 
layer of cloth between the bag and (he skin Id other caves lodin or 
ichtbvol is successful id checking the process lamtiiig the glandular 
region with a thin layer of flexible collodion his also been found useful 
through the prevauro which it exerts Tome treatment especially with 
non and strychnin is indicated also m these casts ^Vhcre pus is cvi 
dently forming the pain is best relieved by hot applications, which hasten 
the process and thus curtail Uie duntiou of avurering The pus should 
he evacuated as soon as it approaches the surface Nothing much is 
gamed in these casts by an cariv deep incision since, if destruction of 
the gland has already begun it will contimio until it is entirely broken 
down and discharged Ly this js not meant that a lar^^e amount of pus 
vhoulJ be allowed to accumulate btfort beiug cyacuated In the gravest 
cases, whcie early extensive inflammation of the glands with cellulitis 
attends severe aiigmosc scarlet fever prompt and free incision is indicated 
if pus is hemg formed, or even without waiting for certain indications of 
this (Angina luduvici) 

Gastro intestinal Complications — Digestive disturbances are not, a a 
rule troublesome Diarrhea la a frequent complication, but seldom of 
an inflammatory nature, and treatment ii usually not required and in 
auy caso is that for mild diarihea of catarrhal origin, such as the admin 
ivtration of bi«muth, or perhaps opium Tho tendency to diarrhea in 
this disease is, however, a wammg not to use purgatives too freely early 
in the caso Constipation sometimes requires tieatment, but is beat 
relieved by suppositories or injections The initial vomiting whicli ushers 
in the di case usually disappears promptly In som'* ca«cs however, it 
mav persist very obstinately In this event carbonated water cracked ico 
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— whidi should he swallowed, not sucked — cqinl pnrts of hmewifcr and 
cinnamon water, or similar preparations ma^ he employ od Occurring 
later, \omiting is oftenest a symptom of uremia, and will he referred to m 
considering nephritis 

Arthritis — This is «cen as a complication or sequel m very varjiiig 
frequency 2 4 per cent in 500 cases repoitcd hy Ashby , 19 1 per cent of 
1,000 cases recorded hy Herbirg, Whether or not it is at all rheumatic 
in nature is disputed, and this renders the treatineiit aery uncertain 
Nevertheless, the administration of salicylates may well be tried, together 
with the application of protective drcssin^^s to the affected joints In 
the more unusual septic cases, where suppui ition follows, surgical mcas 
urea aro often called for 

Some cases of arthritis, complicating scarlet fever, arc due to the 
gonococcus These joints are especially apt to show a more marked 
periarticular swellmg Bullovva obserred 14 ca«c8 of joint involvement 
m children at the Willard Parker llospitil iii which the complement 
fixation test for gonorrhea vras strongly positive In some of these chil 
dren the blood culture was also positive (/mgher) The gonococcus may 
be found in the blood without aiiv mucous mcmbpjiic discharge Gono 
coccus joints arc frequently persistent and should be ticatcd with laigc 
doses of vaccine and imuiobilizatioii h> splints 

In a number of ca«ts of acute arthritis m scarlet fever, a curious 
septic rash precedes the appearance of the joint s\i)iptoins bv from Iwontv 
four to thirty six hours This rash is found scattered over the trunk and 
limbs, 18 not very profuse and is not cspociilly seen near the involved 
joints It consists of sm ill macules, about 0 25 to 0 5 cm m diameter, 
with a tiny central vesicle that might be mistaken for chicken pox The 
rash 18 found more frequently m children with gonococcus arthritis than 
in those with the ordinary form of arthritis 

Nephritis — InvolTcment of the kidneys is one of the moat dangerous 
complications and sequels of scarlet fever, aud a frequent one OmittiHo 
from consideration the slight albiimiuitna with cyhndroids and hyalin 
casts, which is liable to occur in any febrile mftitivc disorder the fre- 
quency of nephritis seems to vary with the epidemic Vahby found 
it in t> per cent of the cases, Cait,er and Ihulgcon in 4 per cent of 10,9S3 
cases Rover in 7 7G per cent of 75(i cases Tho icnal coiuphcation is 
most probahlv caused hv the action of the toxin upon the kidnevs during 
the early stages of the disease It occurs certainly often enough to make 
it a serious consideration vTbether tho antitoxic serum obtained hy inject 
in"' horses with the toxin of the scarlatinal hemolytic streptococcus should 
not be used as a routine in the early stages of everv case of scarlet fever 
even m the very mild forms of the disease The etiological influence of 
exposure to cold is questioned bv monv authorities and has ccrtainlv been 
overrated As, however, local surface chilling uudoiihtcdly increases the 
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hjperemn of the kidnejs, there seema no reason this should not favor 
the action of aii\ ^erms or toxins upon these organs All such exposure 
i«, therefore, rcrtainlj to be avoided long as anj doubt continues rej,ard 
mg the etiologv These remarks jppl> prmcipallj to surfaee chilling after 
fever has disappeared During p>iexi‘i it is as previously stated doubtful 
whether patients can he oWtii cold lu this wav In the same wav, rest 
in bed and the cousuinptioii of an anirritatin„ diet lessen the work which 
the iidneja are called upon to perform through the action of these pro- 
cedures in diniini'hing the ener^V of the metabolic processes of the body 
The emplojment of diuietic remedies as preventive mcisnrcs has already 
been referred to Rojer found tlat the administration of ehloial previ 
ouslv recommended hj others, Icsstned the incidence of nephritis Uro 
tropin, first advocated bv Widowifr foi the s-inic purpose has been highly 
praised hj Buttersack Pat!>tbkovvvki and H P Thompson Garlipp 
has not found it scrvieoable Further studies are needed On theoretical 
grounds the dnig should prove of value The cmplovment of turpentine 
for tho same purpose was urged h> Tobietz A salt free diet was advo 
cited as a preventne of nephritis hi DeJeardc, oonftrining the earlier 
report upon it by Guinon and later, but the experience of Nobeeourt 
and Mcrklen found it not o<]ual to a milk diet for this purpose 

ITcpliritis actually developed may show itself in several wavs and 
demands corresponding^ variations m the method of treatment to bo cm 
ployed There may be a sudden onsit of moderate edema of tie evehds, 
hands, and feet, fever and bcanty hioh-eolorcd unne but no nervous 
symptoms of note In such cases the use of mild diuretics «ucli as acetate 
of potash or citrate of potash, the adnninstration of saline purgatives m 
moderate doses, and the eiuplovment of warm baths and of lar^e warm 
saline encmata, is of service in maintaimng the action of the kidncvs and 
in supplementing this by favoring excretion through the bowels and the 
«km The diet should consist solelv of milk Largo amounts of water 
should he taken A useful drink to give 13 the so called imperial drink, ’ 
which IS nude h\ dissolving a dnm of cicaiii of tartar in i pint of 
boiling water, and flavoring with lemon juice and sugar The mixture is 
allowed to cool before use Barky water may also he used Rest in bed 
must be ab olute It is important that the bed ho well warmed before 
the patient la returned to it after the warm hath and that he be well 
covered while in bed The haUismav be given onec or twice daily and last 
fifteen minutes or longer 

In seveier cases svinptoms siimlar to those do^enbed occur to which 
are added those of decided uiemia or the urine may exhibit the gross 
appearance of a true hematuria Vomiting convulsions, and sinnlar 
svmptoins develop Dr\ cups over the kidncvs are of service, or even 
wet cups if the suppres ion of urine is acarlv ceinplcte The hot air hath 
or vajHJi- bath now fills a very ii eful purpose or (he patient is put into 
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a bot b\th of 100° to I0o°, left there n few inuinfc’, and then removed 
and enveloped m hot hhnLets without drying lliis tends to produce 
profuse perspiration Piloeirpm is i useful uuiedv for adults, but is 
dangcioiish depress int for childicii Both Allaria and Shcftcid have 
seen the comulsions of scarlatinal lucmu relieved luinbir puncture 
The latter writer einplovs ilso hjpodenme injections of niorpliin and 
atropin Vomiting is lohcvid pnticipilK hv reest ihlishuiQ the action of 
the kidncvs \ on Turj^eiisiu rteJommtmU for it niiniitc doses of tincture of 
lodiii In cases of hematnna, in vvlucli Mifbcient blood is lost to demand 
treatment ere,ot or calcinni ehhirid miv be Iricil, and liter the eontiiiued 
adiiiimstration of iron as in Bi hims mivtnie 

Tlic most coiniiioii eomple\ of svuiptoms in scarlatinal nephritis how 
ever, la that appe inii^ in the third or foiirtli week of the disoasi 
Although evidciKCs of uiemia in»\ ippear liert ilso, the nio t proniinciit 
manifestations are usuallv tho e of drops> Ihcrc develops a widcsprcid 
dropsv perhaps involving the seious civmcs as well Geiierallj the onset 
13 insidious and the deveiopineiit of svinptoms graduil In the acute 
stage of this postscarl lUual ucphntis' the ireitmcnt is vers similar to 
that spoken of for the nephritis oecurnno earlier in the uiscusc, except that 
special attention must be s>^en to the removal of diopsv hj piirgition and 
svveatiiio Relief of the serous cavities h^ tapping mav ho rctiuircd 
When 111 aiiv case of iiephntid well milked symptoms of uremia 
develop verv energetic tieatnunt is needed, inehidm^ free swcitmg vvith 
hot puk« and vapor baths or hot air baths and free piirgition To effect 
the latter, powerful dnigs ire soinctiinos needed, such ns croton oil or 
clateniim Neither of these is snitahlc in childhood 

In most cases where the nephritis is bccomnij, subacute or chrome, 
there is a tendeiicv for aiieniii to develop ind for more or less drop's! 
to coiitiwue Heio a combination of non with \ diuretic is useful, and 
Bashiins mixture answers, sitisfactorilv Digitalis is often reipnrcd to 
aid an overtaxed heart, and nitrO(,l\ccrin iiiij Ic’sscn the high arterial 
tension Hot hatlis or packs or the vapor bitli or hot iir h ith ire ''crvice 
able ni proportion to the device of drojisv '^iich drugs ns 'iparteiii, 
diuretin, and theociii are often of grcit v due m fliij, stij^e Ihe diet 
m the chronic form of nephritis should he soltlj or cliicllj of milk, some 
times with the addition of ctrtal ^rucls and porrulf^is if the nutrition 
IS not sufticicntlj maintained Heats should be avoided 

During convalescence fioin scarlatiiiil nephritis the greatest precau 
tions must he taken against undue exercise and cliilliiig of the hodj 
The patient should not bo allowed to Icive the bed until the albuminuria 
has become ver^ slight, if not eutirelv absent, niJ while in lied should 
alwajs he vvaniilj covered to favoi continued action of the “skm Blicii 
allowed to be out of led he should be warmly clad, and the transit to tho 
oaitsidc air made oiilj on drv, warm, and still dajs, i£ the reason permits 
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If possible, temporarj sojourn in some ■nann, salubrious region is to be 
sought 

Eespiratory Complications and Sequels — llic«e are less common than 
some other complicating conditions Brou hopneumoma and croupous 
pncumonin are not infrequent <»equeN The former la most likely to 
develop at the end of grave septic casts Serous and purulent pleuritic 
effusions of an iiiflainmator> nature are not uncommon Tlie treatment 
of any of thtni is that of the same condition due to other causes 
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ER'iTllFMA INrECTIOSUU 
Hfm \ I K Siios 

Synon)Tas — In studMiij; tlio litcntnie on this disease one is giratlj 
impressed with the lack of agreement as to just what constitutes its dis- 
tuictuc features That it differs in i»ni\ casiiitial pijinls from the tlint 
classical e\authemata, scarlet fever, measles and Otnnan measles is agreed 
b;y all, blit tho clinical descriptions of this crupfiic outcait varj in dif 
fcrciit countries It seems not improbable that oniptue disorders do* 
scribed Under the name of ro eoh mfjntiim, OcrlicLe Iluthtln, inogalcr 
vthema cpidcmicum, grossrteclitii, ciauthema variable, erjthema infantum 
febrile, epidimischer Kiiidcrrotlauf fourtli diHase, fifth disease, pseudo- 
rubella, rubella scarlatinosa, c^nthem subitum, etc, should be gioupcd 
under the term crvthtnii infwtioaum ” 

Definition — LrvtUnia iiifcctiosum is i febiile c^anthem oeeurriiig 
cliiefiv in ^ouQs children It has definite periods of incubation, invasion 
and eruption The constitutional svniptoms ire slight and the eruption 
forms the characteristic feature It is apparently very feebly communi 
cable, has an unknown etiology and is without complications oi sequela? 

History — Iho eirlic<5t description of this disease appi im in the Gcr 
man literature Tschamer m 1880, under the name “Oerhehc Rotlieln,” 
gav e a verv ch ar account of the cluneal hi tor> and characteristic eruption 
but felt he was deahii,;, with an abortive type of Gcnnan measles 
Eschcnch, ten years later, reported a mimber of similar cases which be 
had observed in Gratz and mide the fiist claim that it was a discise sui 
ffenerts and was not identical with Geimnii me isles Schmidt, one of his 
assistants, gave a verv ciihaiistive description of this discise m 1899 based 
oil A study of 1^1 cases btncklcr of Giessen m the same year described 
a similar epidemic and was the first to cmplov the term ‘erythema m 
fectiosum which has since been gcnci alh accepted by the Cormaii w nters 
Weber reported an epidemic whicli occuned in Switzerland in 1910 
which he was eominccd eonesponded m all its essential symptoms to the 
casts desenbeJ as ervthcma infcctiosum Dukes m England described 
several epidemics to which ho applied the term ‘fourth disease” but its 
373 
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clinical entity as such has not been generall> accepted Itany years before 
Filatow of Russia reported a similar epidemic There is great similarity 
between the accounts of these tivo authors and there is possiblj some re- 
lation between fourth disease and erjthema lufcctiosum 

In this country a small epidemic occurred m a villaj,e near Buffalo 
which was studied by an experienced dermatologist and a competent pedi 
atncian who were both convinced that the disease was not scarlet fexer, 
measko or German moasUs and claimed that it corre ponded in cici^ 
important detail with the course and dcscriptiou of erjthema infectiosnm 
It 13 \erj possible that epidemics reported as atjpical fonns of the 
common exanthemata should be included uuder this diagnosis The cases 
described bj Zahorskj of St Louis in 1910 and 1913 uuder the name 
‘roseola iiif intuin ’ inij,ht be included under the classification of ere thema 
infeetioaiira 

'Westcott of Philadelphia reported a senes of cases with almost identi 
cal eruption and sjmptoms which be called pscudorubclla The 30 cases 
observed bj Levj in Detroit in 1921 possessed manj similarities \ecdep 
and Hcmpleman described a somewhat similar epidemic m St Loiiia in 
1921 and proposed the name eianthcm subitum This past jear Green 
thal reported a similar epidemic occumug at Vun Arbor Michigan, and 
Goldbluom obstned o cases of a siiuiiar tvjic in Montreal 

The nomenclature would be simpliScd and the atmo phere clcired if 
all of these cases could be classified under the diagnosis of prjthcina 
infcctiosum. 

Etiology — The specific agent mode of (rsnsimision and hfo of the 
contagion is unknown The age most frequently affected is between nine 
months and six jears The period of incubattau appeared to be between 
file and fifteen dajs m G dctimte cases reported by Coerper 

Epidemiology — Erythema mfecliosum docs not occur frcqueiith nnd 
It 13 therefore difficult to study its epidemiology It is onh feebh com 
muuicable and the susceptibility to it is not icry general 1 number of 
Webers cases were recognized in an orphan nsylum where only two or 
3 cises de\clo})ed each w«k Cocrjier had iii Barmen Is of 

which 3 were in a children’s home of 33 children and C m a “rachitis sta 
tioii’ among 2o children from one to four years of age in attack of 
scarlet fever measles or Gemiaii measles affords no immunity against 
erythema lufeetiosum It js probable, that one attack gnes immunity for 
life The reported epidemics were most frequent m the spring and early 
summer It is not known how long the disease is contagious Both sexes 
aro equally affected 

Symptoms — In many cases the subjective syTnptoms iro conspicuous 
by tbcir ab once There may be more or less fever malaise, coated tongue, 
loss of appetite ncryous irntihility for from lyio fu four days When the 
Jjineral condition of the patient seems to improve, the skm eruption 
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appears In otlicr ca‘:ca there nro no prodromes and the rash is the first 
symptom ohsened 

The rash is macular, reddish in color with i bluish undertone and dis 
appears on piessure On tho trunk the macules arc morbilliform and the 
center is paler and appears sunken On tho face (he rash niaj coalesce 
and become CQiiflucnt, giving the cheeks the appearance of a facial crj 
sipelas, although in man\ eases tlic face is not affected The eruption 
does not itch or feel hot to tlie touch It spreads rather rapidlj oicr the 
trunk and towards the periphery, the hands and feet being the last por 
tions of the body to be affeettd On the arms and legs the center of the 
inaculopapular spots fades out, but the i>criplicr> rcmaiiH, gi\ ing the arms 
and legs a lacclikc mottling The rash fades rapidlj from the face and 
trunk hut more slowlj fiom (he arms and legs Ihere is no cniption seen 
m the mouth or on tho fauces and the superficial glands arc not enlarged 
as in rubella There is no corjza, conjunctivitis or cough as m measles 
Veeder and Heiuplcraau confirmed the blood findings of Weber, who found 
in everj case a marked leukopenia with an incicaso of Ijmphoc^tes and a 
decicF 0 of the pohiiuclcar leukocytes ifost of the more recent writers 
have emphasized this characteristic blood picture Blood cultures Lave 
been negative 

Prophylaxis —It is tmpos«iblc to picvent its spread as so little n 
known of the source and character of the contagion, its mode of transmis 
siou and the length of the period of invasion For this reason it is un 
necessary to deprive children of their education by keeping them out of 
school No isolation is necessary as the commniiicahility seems to be so 
slight as to bo negligible Iho most important point is the question of 
diagnosis that is, not to confuse it with the other cxaiithcms The expense 
involved 111 the maintenance of quarantine, the services of a trained nurse, 
eta, are considerable and a great injustice is vvroiioht to both the parents 
and tho patient when a wrong diagnosis is made and tho child unucccs 
sanly placed m seclusion 

Treatment — Before the appearance of the radi, the symptoms umallv 
point to some slight digestive disorder Rest in bed, a restricted diet and 
the use of some mild laxative ore indicated Iho temperature should bo 
reduced by hydrotherapy and if necessary by small do^cs of aconite When 
the rash appears, relief may be obtimcd by "ipongiiig the skin with a so 
lution of bicarbonate of soda, 1 dram to the pint, i saturated solution of 
bone acid, or a weak solution of alcohol and water (1 10) V simple 
dusting powder may also be used 

The cases should bo kept isolated m view of the fact that there is an 
element of contagion present and it is prudent to keep the child in quar- 
antine until the eruption has disappeared 



ClUl II K \IV 


INFI UEN7 i 
WlLUXM ir ‘^VITII 

Pfeiffers publication of bis ()li 8 C 0 \er> of the mflueiiza bacillus in 1803 
led to the hope that a definite etiolog^ for influenza, as for typhoid and 
tuberculosis, ind been found The iiiHuonza biciilns i» accepted gOn 
crallv to dn> as tlio cause of (pidinuc infliKiiri Init flicic is no sutb clear 
cut, definite importance attached to its presence m secretions as m the 
case of tbo gonococcus tubeiek o^t^phold bacillus 

Tbe htcratino fiom IS*)^ is tilled with icports of the isolation of the 
infinenza bacillus iiom the sputum, or at poitmorUin m cases of measles 
scarlet fcier, diplitlicria ind tuliciculo is (rciuei NNohlwill Jchle, and 
otlicis) Siiriilar, if not idcutiial oi^auisms luuc been found in conjnnc- 
tiTifjs and wlioopino-coHj.h Die writer has rei>cjtcdh isolated influenza 
bacilli from tbe sputum in eases of chronw bronchitis and bronclncctasis 
and lus found that these bacilli |>cTsist foi \cars in the bioncliia) secretion , 
and that thea mij be present in practically pure culture, at tlic time of an 
acute exacerbation 

The preealciiec of the influenza hatillns so widespread, and associated 
with so mine diseases, c«poci illy with the acute ox mtlicmata has led on 
the put of some, to skeptic isin as to the actual palliogcnip power of these 
hicilli In patients with disc i\r elmicilU influiiiza the ihseiae of the 
influenza hacillus has tended to mere ise this skepticism Curstliinaun m 
such an epidemic reported the piesenco of the pucuiiioeoccus m 4C out of 
49 cases 11a pit tiiee of the piiemnneiKeii vtieptoeoeeus streptococcus 
inucosus Microcoeeus eitarrhaliH and staph elococciis has been reported 
lu similar acute infectious nseinhhiig luflueiira 

llie prcbciKo of liemupliilic bicilli similar to the influenza bacillus 
with sli^ght \ariatioiis, as described hj Pordet m whooping-cough aud 
ueciith b\ Cohcii m cerebio pmal meuinp,itis has raised the question as 
to whether subianetics of the influenza hacillus niij^lit not exist Hie 
p cudo-intUienza hacillus descriUd bj Pfeiffer is ace-ordiUo to Joelimami, 
judging from the present ceidcnec, but a modified form of the influenza 
bacillus 
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The uucertamtj of the haetcriologist is paralleled by the ludcfiniteness 
of the chniciaii Anj acute cold is called mfluoriza some clmieiaiis, 
others, dweJlmg on the widespread occurrence of the bacillus in other 
diseases, eaen when fhej find the influeiizn bacillus in the secretion of the 
suspected case, question whether these bacilli maj not be saprophifcs, and 
hesitate to call the di<;e'i<«e iiifiuciiz'i A thud group takes the fixed stand 
that where the influenza bacillus is there is uitliicnza 

Pfeiffer's dictum that the bacilli were not found in the blood is be- 
coming more and more questioned at the prc'Mjut time, because of the cicr 
increasing number of cases of septicemia, p^cInla, endocarditis, arthritis, 
and meningitis reported b> accurate observers with bacteriological data 
Ilorders case of endocarditis in which the influenza bacillus was isolated 
from the blood four times duriug an interval of six weeks is a remarkable 
one, the influenza bacilh were isolated from the valve m pure culture at 
autopsv ILc results obtained bv GJiodim in cultivating tins organism 
from the blood are surprising, wlicii, iii 28 patients with mthicnza, the 
influenza bacillus was I'^Iatcd 18 tiiuca, or 04 per cent, and fiom 14 spleen 
punctures reooiored S Umc% or »7 per cent These observations need 
further couhrmatioii He insists that the blood culture mimt be taken ilur 
iiig the fever period The future mav show that the influenza b tcilhis will 
be found to produce uiaiiv acute and chronic conditions now little su 
pected Blood cultuus should be more generally employed b^ clmiciaiis 
to determine if some of the fevers of unknown origin niaj not be due to 
an infection with the lufliicnzi bacillus 

Admitting the indctiuitc bacteriological and shifting clinical position) 
but accepting the influenza bacillus as the cause of epidemic influenza, let 
us consider its treatment 

The pandemic of 1918 and 1019, with its residual Icoao of 1920, left 
much to be desired in the waj of the causative factor Owing to the ^\orld 
War, the widelj scattered medical forces, and the large number of mJi 
viduals affected w itb the disease, the opportunitv for concentrated studv 
vras impossible The etiological factor has not been determined with accu 
racj There are those who Iwlieve the influenza bacillus was causative, 
while others are m doubt If oue leads (be literature, world wide, since 
the cessation of the epidemic, one is again confronted with the fact that 
no specific treatment seemed to be of auj avail There is no unanimity of 
opinion as to the value of the use of vaccines as a prophylactic measure or 
in the treatment of the disease While claim is made for the therapeutic 
value of couvalcsctnt sera by some, others found it of no avail One has 
but to glance over the large list of drugs used the claims made for one in 
Italy, another in France and still others in Vmerica, to realize how im 
potent we really were in the treatment of the disease dimng this pan 
demie 

It IS uncertain to-day what the future therapy of influenza will be 
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This uncertauitj must exist as long as there is such indefimteuess m regard 
to the infecting agent AVhetlier tieatment will emerge along the lines 
of \accines, serum tberapj or chemotherapy is at present on the lap of the 
gods 

Prophylaxis — The ^ouice of infection lies chicd> lu the iia’^al and 
bronchial secretions A stu(l\ of the last pandemic seemed to show that 
new districts became inftcfed whin iisited b> persons with the disease 
that mild unrecognized eases might mfcct that infection followed direct 
lines of communication 

The pandemic of 10131919 leaies us uncertiiiu as to the infecting 
agent This uncertainty makes prophvlaetic treatment by the use of \ac 
Clues questionable Favorable reports lu the literature of the use of 
\accme3 can be luafehed b\ unfaeorable ones The evidence of previous 
epidemics of influenza seems to have been brought out clearly in the recent 
pandemic namely, that tht source of iiiftctioii seemed to lie chieflv in the 
nasni and hrouchiat secretions that direct contact favored infection as did 
the crowding which occurred lu (ranstiorts and frainiii^ camps m the 
^^orld War The more rapid means of transportation also favored its 
spread 

Any attempt to isolate all cws of influenza during a pandemic is im 
possible, It 18 likewise impossible to restrict travel or enforce quarantine 
fur a disease usitalh so mild of short duraliou ind low mortalitv Ab- 
sence of a direct meins of tmtimiit which in the future mav be offered 
bv a serum therapy maUs it impossible to provide actual prophylaxis 
Tlio difficulty of auy prophvlaetic nieaus is increased because of the short 
iticiibation and easy communicabihtv of the disease The prc«euco of 
bicilli 111 iiitcrepidcmic ]>enod<i lu so many possible carriers as shown 
by Holt, Loid, and others renders it even moio difhciilt e'lpiciallv as the 
prevalence of these eases is not giutiilh recognized bv physicians Cci^ 
tain suggcstioiis may be made When possible persona with influenza 
should be Isolated bputum and nasal secretions should be collected on 
gauze and burned In suecziiig and coughing infected persons should 
hold gauze or a haudkcichicf before the face The clotbiii^ and dishes 
Used by the patient should be washed separately Elderly pci^ous and 
children, when the disease is epidemic should be kept from contact with 
auy case however inild Unnewssary attendance at crowded gatherings 
should bo discouraged latiguc and overexposure should be guarded 
iij,ainst It IS possible that hcxixnethvltnamm (0 oC gm 1 7’/. gr three 
tunosaday mav havo a prophylactic value Quinin and oil of cucahptol 
have also beeu recommended Patients with chronic cou^ii whose sputum 
contains influenza bacilli sliuuld take especial care to destrov tbeir sputum 
Ivooins occupK d recently by patients with influenza should be disinfected 
with fomialdehyd * 

11 c value of U e gauze ma k n jr plyl v s la st II in lioubt — I 1 t r 
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TREATMENT 
SlEClFlC Tpevtmevt 

Judged from ojir prese«t Xiiowltd^e the di«ea<!o JS i fotenm it ins} 
occaaionalK bo a scpticcima or p^cmld It 13 gcuerill^ coueeded that one 
attack confers but slight, if im, iniimnut^ \t pre>eut \ e lia\c insuf 
facicnt data in regard to iu\ direct troitinciit with \accme«, antito’ciu, or 
immune <icra, although Canf'iitt ind I tt ipie obt iiiictl sera lui ing certain 
protcctne propertif<> Isolilcd cases ha\e been reported where vaccines 
were usid, but the results arc not unifnnit 

Flexncr has reported th it i sinim h is been obtained from goats which 
had bteti iDocuJafed for i long time and repcatedj^ with iiniicnt cultures 
of the influenza bacillus This scrum had been found an efficient tlicra 
peutie ageiit for esperumiifil infliienz'il niciiiiiQitis m lnollkc^s This 
disco\or\ lends us to hope in tlit future for tlio serum treatment of in 
fluenza, <«pcenlh for flio e cases of mmingitis due to this haciJhis 

Tile striking thing lUuit the epidemic of IDIS 11)10 was the great 
prevalence of piicuinoina is a complication If one studied the IuiIbS at 
postmortem one was impressed with the impossibilitj of iii^ spccihc treat 
meut m the presence of (Ik, pucnmotiic complication, Lecuiso of the 
presence in the consolidated arc is of streptococci at iphjlocotci, pucuino- 
cocci, as well as mixtures of (best org;nmsms If anj specific ticatmcnt 
appears m the future, it must meet (he stage of imasion to pievcnt t!io 
pulmomrt edema and hemorrhage which fnoied the bacfcriil jjfowth in 
the lungs If recognized earK, pncwinoiim due to Tjpe 1 pneumococcus 
maj be trented b^ the appropriate scniui 

Since the infecting i^jCUt is not proved, it would seem fair to douht 
the value of anj direct specific Irc-ituunt at present, bised cither upon a 
vaccine made from a snij^le oigimsm or from n coinbinatioii of several 
There seems from the evidence to be a question as to the value of pooled 
immune sen An expert knowledge of serology is ccrtnail^ neciassr^ 
where anj attempt b> direct serum treatment is to bo iinde 

GEXErvn TiPVTurNT 

One has onl^ to read the treatment ciiiplo^eil during the epidemics of 
the sixteenth and seventeenth centums as detailed in The innals of In 
fiuenza published bj the Sjdcnlum Society, where bleeding purgmir, 
bliste-*^ etics were extcnsivclv used, to realize tint (he tcndcucv 

of ‘ 1 recovery In spite of the treatment of those tunes the 

In the pandemic of 1018 1010 the mortalitj w is lUj-h 
ty was due to the prevalence of pneumonia as a com 
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pUcation, to the frequenc;j of pulmonary edema and bemorrhage The 
pneumonia was c‘>pcclall^ fata! m picgnant women 

Tho onset of the disease is usualh sudden, with chill, or chilly sensa 
tions, occasioiiallv -with dehriuin or coma The temperaturo rises sud 
denl^ to 101° or 102 , or t\LU higher the proportional rise of pulse is 
frequeuth much less Ihe respiratory rate was exceedingly high m the 
rtceut epidemic Coincident with the onset of the disease irritation of 
die nost pharynx larynx or trachea ma> he noticed with at times acute 
inflammation of the tonsils The headache may be extreme frequently 
frontal or orbital or there may be from the toxins a meningeal irritation 
simuiatiUj, meningitis as iii certam of the other acute infections The 
sortiitss and laraciitas m the muscles of the back and tbi>,h8 may be rcry 
great tho prostration marked In the recent epidemic the tendency to 
luinonhage was %(.r\ grcit \t times hemorrhage into the abdominal 
muscles simulated an acute abdominal condition such as an acute appendix 
or an acute gallbladder Until one had seen at postmortem the large 
amount of blood clot ui the aldoniinal muscUs and karticd to recognize 
the clinical coudition, one found it difliciilt to exclude some acute intra 
alidommal infection The cyanosis which 'iccoiupanied the recent infeo* 
tion was most marked and i striking feature was the irritating cough at 
tunes non productnc at tinus associated with bloody mucoid, or where 
a pneumonia had developed with bloody niucopiiTulcut sputum Within 
from forty eight to scyents two bouis the temperature may be normal and 
the patient comfortable The tr lusitiou from health to disease in influenza 
IS frequently yery rapid as may be the recovery in patients whose condi 
tioa at onset yyas most grave 

If seen at tho bcgiDniDg, of the disease the patient should be put to 
bed, as there is no way of cstiuiatiug (he amount of toxin present or tho 
resistance of tho ludiMdual patient and experience has shown that patients 
thus treated suffered less from complications and slow coayalcscence than 
did those who tried to yiork and kicp about 

When practicable the patient hould he isolated the sputum aud nasal 
secrctiou collected on gauze *ind burned If the bowels have not moved a 
mild pur^e like sodium phosphate (2 8 to 3 3 gm ) io to CO gr or a small 
dose uf hydrargy n chloridium mite (0 032 to 0 OC i gnul, gr to 1 fol 
lowed by some mild saline, mav be «,iven A warm bath may be taken 
while hot drinks like kinoinde milk or whisky may he given to favor 
perspiration aud to dilute toxins 

ior the pain and discomfort some of the antipyretics like acetpheneti 
dm (0 Cj gm ) gr 10, with caffein (OOIj gm) gr 1, can ho ordered, 
uprated in an hour \ artatiou in the size or frequency of the dose must 
be determined by the patient’s coiiditicn aud tho judgment of the pby 
sicioii ispinn (0 (o 5,111 ) gr 10 tycrv hour for three or four doses 
may he giitn, or sodium salicylate or qumm Vcetaiiilid, because of its 
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depressing effect, js seldom needed m tins di‘iease and slionld onlj be used 
ubere the susceptibility of tbc patient to this drug is known beforehand 
In the absence of anj direct antitoxic treatment tbc object is to iclieic the 
headache, backache, bipcrcstbesia, md general discomfort produced bj 
the fever and tOMus, bv diluting these toxins, and to obtain comfort for tie 
patient with tbc least depressing drug If, at the be^miiing of the attack, 
there is much cough which is irntatiUg, hard and non productive, some 
sedative in addition to the antipMt.tic should be used, such as codem 
(0 015 to 0 030 gm ) gr to Sni ill doses of pulv is ipecacuanhaj et 
opii (0 5 gni ) gr 71/,, will be of value \t tunes for the scveritj of the 
pain morphia must be used 

Diet — The patient should he fed according to his digestive capacitv 
If there is much renal irritation present, meat and meat soups should be 
used spaniiglv Water m abundance should be taken to dilute toxins 

Fever — The ftvti in the usual, acute, im«>inplicatcd case of indueiua 
18 of <ihurt duration and seldom needs treatment Hjperpvrexia may 
occur, but even this is se'dom long continued Cold baths for reduction 
of fever in this diseavo should not be used The patient should be kept in 
bed, or, at least, m his room, until the morning and evening temperatures 
are practically normal Usiiallv m uncomplicated cases, at the end of 
three or four davs the acute toxic manifestations have subsided, the tom 
perature has reached normal b^ Ijsis, and the patient has become com 
fortable Eelap^e more severe than tbc origiml attack maj occur, or dc 
faihtv and prostration vv ith protracted convalescence mav follow the mildest 
case In those patients previously debilitated, or in whom the nervous svs 
tern IS unstable, too early a return to customary occupation should he for- 
bidden, as in this tvpe of patient relapse iv more prone to occur and neuras 
theme symptoms or delay in convalescence is more probable 

Tkeatment or Tvpes 

Dependent upon the localization of toxins certain tvpes in influenza 
have been described Leichtenstcrn’s classification is as follows 
I The purely toxic variety 

k Tht simple influenza fever 
B The nervous form of influenza 
II The toxic mflammatoiy 

A The catarrhal rt&piratory 
B The gasitro intestinal variety 
Osiers classification is the more usual one 
I Respiratory 
II Gastro intestinal 

III Nervous 

IV Febrile 
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It IS impossible to maintain, in eeitain cases an> dear-cut separation 
into t\pes, as frequentij the -vanous forms are combined or merged into 
cadi other A stiid\ of 817 casts of influenza recorded at the ilasaa 
thusetts General Hospital shontd the m'ijont> to be of the respiratory 
tjpe, A\hile a large number of the^ patients at entrance •so simulated 
tjpboid that thej uert placed on enttnc precautions In certain epi 
dtmics a tendency to hemorrhage has been obsened, but this t\pe is loss 
common ncmorrhajjC from mucous membranes and into various organs 
^as frequent in the 1 >18 1 ^ 1 ^ epidemic 

Respiratory T 3 T>e — The discomfort in the pharvnx and tonsils -which 
IS present m some cases is usnalH relieved hv the simple antipyretic 
treatment For the eUoOrg*^ larynx lud trachea where it is possible, 
steam inhalations are of yalui ( ompound tincture of benzoin d or 4 c c 
maj be added to 1 or 2 liters of hot water and the steam inhaled The 
steam atomizer with an oil '‘pray may be used 

Albolene (10 cc) Jy 

'lenthol 

Eucaljptol aa (OCa) gr 10 

The Vcine atomizer is a good one Special attention should be paid to 
the possible infection of the sinuses and middle cars The u c of warm 
normal ^alt solution with a Binniu^hain douche by keeping tho mucosa 
clean, is said to lessen tins danger When lufcctiou of the sinuses occur* 
steam inhalations or the use of adrenalin spray ( 1 5 UOO) or a 1 or 2 per 
cent solution of eocaiii mav favor uatural drainage bv shrinkage of the 
engorged nasal mucous membrane Morphia mav bo needed for the pain 
or operative intcrfeictice mce**arv Piraccntesis should he performed 
early if the middle ears become infected thcrebv lessening the danger of 
mastoid iiivolvciiuut and simw thromln i* 

lironchtits — This mav be circumscribed unilateral or verv extcnyive 
inyohin^ tbe smallest bronchioles The sputum may be abundant and at 
times bloody In the acute sta^,! a small dose of a sedative like eodein 
(OOlj^m) gr 14 may be used With uiucli evretion sedatives should 
he used with caution I atcr if the seorefioii is ahuiidant and difticnlt to 
raise utimoiiium clilond ( 0*12 gm ) > may le taken with some hot 

drink uery three 01 four Lours In the more chronic bronchitis which 
often follows the attack pot i siura lodid (0 12 gm 1 gr 5 m milk three 
or four tunes a day is recommended Change of climate is advisable for 
ixiticnfa in yyhom tbe bronchitis is protracted if the condition of tho 
patient othenyise permits For the parovysmal cough occurring in inflii 
enza qiiiiim is said to lie of value 

T1 c Jiagn la oI II -so cases « ss la the m m elioical r»tl cr than Uacf cr ologicaL 



288 


l^riVE^ZA 


Gastro intestinal Type — Symptoms from the gastro-intestinal tract 
nia\ arise during an atticlv of influenza Tliose SMuptoms mav be die 
on!a nianifc tafion of the tlisei**, or, ns i9 more ii«ual, the} mav appear 
in a<!sociatiou ith si inptoms from the respirator} tract These symptoms 
■van from simple di^pcpsia, gastric irritation with nausea and lomitnig 
intestinal irrifntion with colic and dinrrhoa, to those m the rarer casts 
where blood im% be vomited or bloody diarrhci ina} occur Ilciss, m 
aiiaUzing the cards in the Cierman Collective Initstigalion of the epidemic 
of iiifluenzn m ISb i and found, of 3 231 cards submitted, catarrh 

of tbe stomach ms prestnt in GIO, or lb 0 percent, catarrh of the stomach 
and mlestmcs lU aOi, or la o per tent , catarih of the intestines alone in 
233 or 7 2 per cent Toss of ippetite, vomiting, and diarrhea were the 
more common manifestations of tlie effect of the toxins on the gistro 
intcsfiml tract occurnug m from 12 to 34 per cent of the cases Pam 
was a rare m unfost itioii, piisciit in from 4 to ') per cent. The peiccnf igc 
of cases blccduio from the stomneb or iutt«tiiics was 5 3 per tent The 
condition of the gastro intestinal triet vanes from n mild gistro-eiitcntis 
to evtousne eiigorgeuicut of the mucosa \vith iicmorrhagc Swelling of the 
Pever 3 pitches and mesenteric gl mds has been observed Ulceration in 
the jejunum has Iccu reported by Kii&kow The iiitlucnza bacillus was 
isolated from the pus of an appendix absccss b> Vdnaii, and Fisch and 
Hill have reported a case of purulent peritonitis with isolation of the in 
ducuza bacillus iii pure culture Diirin^ an epidemic of luduciiza great 
care should he taken not to attribute to the influenza toxins abdominal 
pain reallv due to an acute inflammation of the appendix 

The treatment of tbe gasfro-intcstiual manifestations of influenza 
whether occwiring alone or associated with tho respiratory oi nervous 
fonn, must be <i>mpfomatic If an> food is retained, milk, or milk and 
Mchv koumiss, albuniiu water, or thin gruels may be taken If the nausea 
persists rectal feeding laav be necessary Hot silt solution eneraata, or 
seepage, if the bowel is not too irritable, inav be of benclit The dilution 
of toxins should be attempted by baviu^, the patient drink an abundance of 
water, and, if this is impossible, salt solution should be used subciitane- 
ouslv The excretion of (his fluid should bo favored through the skin and 
kidneys Erandv and shaved lee, or champagne, in small amounts tvkeu 
frequeuth may roliev e the vomiting Bismuth subnitrate ( 1 0 to 2 0 gm ), 
gr 30 to 4^, mat be given every six or eight hours Some of these ca«cs 
are relieved b\ acetpheniiidin or other simple antipyretics The «\inp' 
toms are fortunately, usiiallv of short duntioii but vomiting may persist 
and much loss of flesh occur Thva type of the disease was rare lU the 
cases at the Massachusetts Generil Hospital Cliolccystitis, due to the 
influenza bacillus, has been reported hv Laubheimer llcyrovsky, and 
Kmua, four cases in all, where the hactllna has been isolated IcareW'ki 
and Rubeman each report a case of liver abscess in iniliieiiza but tbe bae 
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tenology is indefinite Neutralization of to\ins bv dilution, favonng 
tlimination through the skm and kidneis, svmptomatic treatment of the 
nausea with careful fccdin^ with the u'*e of bismuth or some allied drug 
represent, at present, our means of treatment Counterirntation has been 
adiiscd in certain cases opiom or morphia must be used for the pain or 
frequent bowel mu\cmenta If acidosis is preseut alkalis maj he of 
lalue 

Nervous Tjpe — In addition to the headache dehnum the occasional 
case beginning with coma, the restlessness and insomnia all manifesta 
tiona of the toxin on the nervous 8> tern cases have been reported of heini 
pkgia, m)elit!8 eneephahtia paial^sis re cmbtiiig I andr\ s, where organic 
cliaiij,e has occurred The htemtuie is ver> cxtciisne of the cases with 
nciiral^ia and multiple neuritis, together with the casts of exhaustion 
paathoses and occasional mama From LeicUtonstein s collection of cases 
it 13 seen that scarcely am portion of the nervous svgterr has escaped in 
giirv from the influenza bacillus or its toxin The teudenev of the usual 
mdd manifestations due to toxemia is to subside under the ordiuarv tic it 
incnt with antip}rctic3, warm baths and the usual measures suggested to 
dilute toxins, abundant fluid lutake, favoring perspiratiou salt solution 
hj rectum or under the skin Drugs or drug treatment must be applied for 
tliL relief of svmptoms When organic lesiona suih ns encephalitis or 
m^htis, ore present tlierc can bo no spccinc treatment in the light of our 
present knowledge It is to be hoped that m the future some specific 
treatment like an immune serum will bo found which not only will ucu 
tralizo the toxins produced h> this bacillus but will prevent the extensive 
organic changes «o freqiicntl> reported as having occurred in the nervous 
svstem due to the destnicine process of the «i fiuenza bacillus or its toxins 
Ihc persistent iitnralj,iig cidnustion psvcuoota acute manias, tend to 
recxiver and do not ditfcr from simil »r conditions seen It 'a frequentlv after 
otlicr aeuto infections like t>phoid or pucmnoiiu The underh mg dehil ty 
must bo recognized and tome bitli«, with other h\ Jrotherapentic nitasurcs 
eniplovcd Massage, forced fitdiii^, in certain cases a modified rest enre 
must be insisted on Qiiiniu in Jirg,e doses is said to act well for the per 
sisteut neuralgias If facial ueuralQia |»ersist3 tbo possibility of antrum 
disease must be considered Liquoi potassii arseuitia (0 24 c c ) minims 
i\, Well diluted after meals increasing the dose graduallv , is recommended 
as is also strychnia in some form for the debihtv and general weakened 
condition Drugs for slecplraancss which is of'en persistent, must be 
u<;ed but should be used only in connection with other measures the aim 
of which 13 to build up the (,cueral condition of the patient When pain 
18 absent sulphouethvlmethaue (1 gm ), la gr or cbloralamid iniv be of 
value Certain of the kmcnean neurologists think the importance of the 
intlueuza toxins on the nervous svstem has been overc'stimatcd flie un 
dcrhin,^ neurotic dispesitiou in mam of the patients sulfcrmg after an 



200 


INFLUE2f7A 


attack of nfluenza from utnous manifestations, is recognized bj scieral 
writers 

CoalPLlCVTlONS 

Pneumonia — This » one of tlie most dangerous coniplicntions of iiiflu 
enza Its frequenej vanes in different epidemics and m various localities 
It IS usually a bronchopneumonia or lobular pnemuoma Mixed infections 
with the streptococcus and pneumococcus are common Lobar pneumonia, 
when a complication, is prohahlx due to the pniumococcns Ihc iLCOgni 
tion of the bronchopneumonia m influenza is frequentl} diffitult at times 
impossible Exacerbation of symptoms, with rise of temptriturc pulse, 
or respiration, <;hould suggest it The areas of consolidation are frcquentlj 
so small that dulntss is Jackin^ and bronchnl expintion absent Atten 
tion has been called to the frequency avitli which these foci maj be 
multiplb 

In 11 fatal cases studied b^ fbc writer where influenza bacilli were 
present m the evudatc, in culture, and m sections of the pneumonic foci, 
in 1 case four lobes showed loct of consolidation, three lobes 3 tiine&, two 
lobes once, and one lobe C tunes The right upper lobe was involved in 
flac cases 

The pos^ibilit} of coufusm^ such cases with tuberculosis must be men 
tionod The diagnosis in iiitcrcpidcmic penoda maj be made b) the 
aputum examination, the sputum ma> bo mucopurulent, purulent, or at 
times blood tinged and will frequently show the preseiice of the luflueiua 
bacilli in largo numbers alone or in association with the streptococcus or 
pneumococcus 

The sputum should be l>ped to determine the presence or absence of 
pneumococcus Tjpe 1 If thia is present and the recognition is earlj, 
direct serum treatment mav be employed 

When extension into the lung has occurred, supporting measures must 
be pu«hed, nutrition kept at a maximum and rest, as near absolute as 
possible, must be maiutamcd 

The fluid lutake should be abundant, 1,500 to 2,000 cc daily for an 
adult If the pneumonia is associated with abundant expectoration, sed 
atnes such as codeia or morphia must be used m small doses Expectora 
tion should be faiorcd by the use of ammonium chlond or aromatic spirits 
of ammonia if there is extensive bronchitis 

If the heart shows sign uf weakness, caffein sodiobeuzoate, hypo 
dermieally, 0 1 gm or 0 2 gm , may be given and repeated Some prepara 
tion of digitalis either the tincture, or digitan, or a pill made of the 
standardized leaf will be of value Elderly people stand digitalis well m 
this type of pneumonia Intravenous or subcutaneous mjcetions of sterile 
salt solution niav be emploved 

As the disease is frequently of long duration, attention must be paid 
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to obtaining sufficient sleep Paroxysmal cough is apt to strain the ab- 
dominal muscles and a tight Linder often comfort and faiors the 

expulsion of the secretion The use of alcohol in the form of uhisk> or 
ihampagne may be left to the choict of the individual phvsician TV hen 
secretion IS not cxeessue or when casilv raised morphia mav he used 
Tnonal (0 Gj gin ) gr 10 mav he all that >s needed Where the heart s 
action is good and kidney socrctiou free liquids should he given freelv 
The disease terminates usually by Ivsis Itccrudesceucc mav occur and 
tvphoid or tuberculosis be simulated The signs of con&olidatiou mav per- 
sist in esccptional cases for weeks If pleuritic pain is present it maj be 
controlled hj a ti^ht swathe by hot or cold applicatious or in certain 
casts morphia will he needed The possibilitv of pneumothorax from the 
subpleural perforation of a biouchopneumoma patch localized abscess 
gaiij,rcncj or cnipvenu as reported by Mosltr Furbiugcr Kundratb, 
Pfeiffer, and Ivbyiicr must be rrimmbcrul in this tvpc of pneumonia 
Bronchiectasis may he a sequel Ihe mortahtv of mtluciiza piuiimonia is 
ranoiisly stated -it from 17 per cent (the German Cvlkctive IJcport) to 
4‘J per cent (by KranhallsV Ghedmi has recently called attention to the 
pleural effusions after this disease Davis reports lo one case of inEucuza 
jintiuiiouia treitcd with intiucuzal vaccine o 00,000 000, that there were 
eluil, use of temperature and local reaction 

111 one patient with chrome bronchiectasis exacerbation, and influenzal 
pneumonia, observed by the writer, injections of vaccine were followed by 
hemoptysis 

Cardiocirculatory Complications — Die icute cardiac failure follow 
mg influenza leaves little opportunity for direct treatment The subcu 
taiieous injection of camphor ether alcohol must be tried Tho heart 
suffers in two directions from the action of tho influenza bacillus the 
effect of the toxins producing imtnbiluv and myocaidial insufficiency 
and the more rare eff^ect on tlie ciidncardiuui and pericardium For the 
irregularity dependent upon nervous change rest at first with strychnia 
(0 OOlo gm ) gr He cvtrv six or ei^ht hours mav bo valuahia The 
patient must bo considered as well as his heart and careful feeding and 
general tonic treatment earned ont If there is mvocardial weakness with 
dilatation and limitation of the field of cardiac response, tincture of 
digitalis should bo used Spiritus ctheris vmipositus atropm and stro 
ph mthus hav c each bicii recommended Krohl in speaking of the diseases 
of the heart occurring after influenza is mclinid to think that in most 
cases the cardiac disluibaiiccs arc diiefly to be explained by an increase in 
tlio alicaJv cxistiiig cardiac jfTetlion and bv the lufluinco of tho general 
damage to the nervous 8v«tem and the „encral health The pathology of 
cardiac change m influenza is less well understood than is this change 
after most of the acute infections Tlio recent accurate obsenafions on 
influenzal ciidoc irditis, w ifh the reported cases of Spat, Saathoff, Ilordcr, 
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and Smith, should nttrict attention to the possibility of tho influenza 
bacillus bciUo more fritpieutlj i cause of endocarditis than has been con 
sidered m flio past At present the treatiueiit must be symptomatic. 
Horder suggests, iii another ease, he would inoculate the patient with a 
dead cultuic of the oroJUisin, liopiUe that by a process of nccination the 
increased rcsisf-uieo of the patient mi(,ht combat the iiifcetion The ease 
of septiceiiiia, sccoiidjr\ to broncliopiituuionia, rcjKirtcd by iladisoii, 
where influenza bicilli were isohUd from the blood, retoiertd after an 
illiic of si^t^ debt dns Ihiirsticld has icceiitly reported two e^es 
of septicemia, one secondary to an ittacL of iiiflucnza, the second following 
a phlebitis In both patieuts the iiitliicii/a bacilli weio isolated from the 
blood Recoiery occurred in both eases 

Meningitis — One of the rucr mmifestflfion«, foimerlv of bietcnolog 
ical and pathological interest, has, during the past few years, become of 
luterest climcalh It is now known from hacteriologic il proof that rueiun 
gitis due to uifluenza liacilh is siilficicutly widespread to sugeCst that 
m tho pist eases have been overlooked The attention of tlie climciin was 
called to tins bi Cohoc ind \dams Cohoc, iii 1000, collected 2o eases 
from tho literature where the bactcrioloc,icil diti were fiirlv tnistwortliv 
In the article bv Dims 40 ciscs were collected, 5 eases being observed 
111 Chicago in a little over a veir Since tins paper other cises have been 
reported iii kinorici Irancc and England Recently Wollstcm has 
stated that 8 eases have come under her personal observation Cohoc states 
the inortalitv of his io collected ca^es ns 8o per cent Hosier records 
that all but 0 of the 58 ta«C3 up to the present lepoitcd liave died The 
lucicasmg umnber of these eases calls the attcution of the clinician to the 
necessity of their recognition 

Jrealvient — Batten records one cise where urotropiii was used with 
rccovcrv of the icufc condition In two other eases treated by influenza 
vaccine 25 000 000 and 12,500,000 m one cast, md 2 ii00,000 in the other 
both died Lumbar puncture should be employed for diagnosis Relief of 
svmptnms paiticularh «eMre hcidichc, Ins followed its uu in influenzal 
iiicuingitis 

Rarer Complications — The ticatmeiit of tho occasional thiombosis or 
phlebitis occurring m this affection must be symptomatic Nephritis, 
toaic in type, secondary to influenza, is a rare complication, seldom occur 
ring m infants The tendeney is to rccovcrv During the acute stage 
tho patient should be confimd to bid ind kept Iwtwceu blankets so that a 
more uniform temperature may bo obtained IIis diet should be bland 
\ mild diuretic like mistura fern tt aminomi aci talis (3 7 c c ), 1 dram, 
oven SIX or eight hours, may be all that is needed Occasionally the 
nephritis becomes chronic. Fatal coses have been reported Affection 
of the joints with pus formation dno to the influenza bacillus has been 
reported by Dudgeon and Adams, Weil, SUwyk, and Fraser ^V^llle 
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usualh part of a premia, m FraseFs case, wliere the knee \sas involved, 
incjsioii was followed bj reeo\ei} 

Chronic Influenza, Bronchiectasis- — Pfcitfer fir'it called attention to 
the persistence of the inflnenaa bacillus in the sputum after the acute 
attack I eichten’teni reports 2 casts, Mmnlating tuberculosis followed 
for two ^ears with postmortem ULammition fjccludinc tubertulosis Lord 
reported, in IJO- 18 cases of chronic infection with the influenza bacillus 
In 2 cases followed b\ the writer for two icnrs influenza bacilli were 
censtautly cultnatcd from the sputum Postmortem examinations m both 
showed diffuse bronchicotasis ami pneumonitis 

The cases usualh haie chronic cough, worse in winter with abundant 
purulent or inucopunilcnt sputum They aie subject to acute exacerba 
tions or eien bioiichopneumonia one pitient has lnd three such attacks 
ill five jears llcmoptisis may occur and the question of phthisis is often 
raised, indeed, in some casts this mistake has been made They are 
subjeit to asthmatic attack and unless tlu? nndcrhing bronehicctasic 
condition is recognized, sedatives will do harm, when expectorants or mild 
emetics, bv favoring emptying of the cavities will benefit This tondi 
tioii 18 found ui youth and iii early adult life as well is m middle age 
lupcjtid sputum examinations inav Ik. iieccssarv fur diagnosis, for fre- 
quontlv a shower of infludi i bacilli will appear suddcuh and is dation 
111 piiro cultnro is sunphfied Several e>f these patients have had their 
sputum exanuiicd repeatcdlv for tubercle baeiHi with negative re&ults 
ihey havo not reacted to tuberculin 

It IS very important that these cases should bo recognized and during 
acute exacerbations of the disease, e>r broiiebopueumoiua attacks blood 
cultures should be made to soo if the lutlueuza bacilli may not be isolated 
Irtaimenl — \ 24 hour estimate of the amount of seciotioii should 
lo made, as it gives an index of the degree of damage priscut Patients 
should bo taught to drain their cavities oftcimmes if hot drinks aie 
sipjicd before rising while drtssiiip, or before incils attacks of couob 
ixio arc prevented and frequently the sputum is raised more easilv and 
tho exhaustion resulting from the exertion of coiighiiij, is miuimued This 
is import int especially m clderlv people lu whom the teudeiicv to cmpliv 
sema IS marked or cardiac iiisiiftieitncv probible V mild saline cathartic 
should he taken to keep the iiittstmal tract clean for it is impi sible to 
prevent swallowing some of tbc scciction, whieh is oftentimes exetssivc 
One patient was relieved of a chronic diarrhea by the simple procedures 
mentioned alwvo 1 xpeetoraiits such as pnti anun icdul or aiimionium 
cLlorid, slioiild. bo used to favor secretion codtm and heroin should be 
withdrawn If stasis in these cavities occur* uid tlic sputum or breath 
beccims foul, oil of eucalyptus (012 to 018 cc), minims 2 or 3, on 
sugar two or three times a day mav be found of v iluc Ihc hemoptysis 
requires no treatment The asthmatic ntt cks arc rolicyed hy expectorants. 
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For the acute exacerhations with fe%er, maUiiie, headache, acd, Dot infre- 
quenth, bronchopuciunonia, the treitraent as outlmcd for tho^ic couJitions 
should be used As niauj of these patients arc practically free from cough 
m the summer months, m the winter they nla^ find comfort in a warm 
climate, the tendency is houeier, to recurrence wherever they arc Boggs, 
and ilidison, and Beck have cilled attention to these chronic hroiicliitis 
cases vvith bronchiectasis, with influenza hacilli in their sputum 

Surgerv at present offers little relief for the condition The difficultv 
of localization is extreme, the civitics are frequently bilateral and mill 
tiple The i. rav platis are frcquciitlv imsvtisfactorv because of the 
T8S001 ited thickened pleura LobLCtomy may be considered in sclectid 
cases 

CONVVLESCENCE 

In no disease mav an ittack apparently vo wild be followed bv sudi 
debilitv prostration, and frequent insomnia In most of the cases, afltr 
the acute attack is over, restoration to htahh is npid and complete Wiere 
debilitv and prostration persist, long nbscncc from work must be ur^ed, 
the appetite catered to, forttd feedm^ insisted upon Sfassago, arsenic, 
iron, or quiiiin, hydrothcrapv, all m certain casts will bo needed Evch 
individual case must be studied and 'ippropriutcly treated for the under 
lying condition of debility astbtiin WTicrc tlio coii^h persists, selected 
eases will benefit by climatic eban^c This should not bo urged, however, 
unless cquallv ^ood md home comforts can be obtained Patients 
with organic change in heart, lungs or kidneys should bo paiticulnrli 
guaidcd in convalescence from influenza 


SUMMARY 

Epidemic influenza may be due to the influenza bacillus The frequent 
presence of this bacillus in acute infectious other than influenza nun 
irnizcs its importance Frequent so-called epidemics of influenza are due 
to other orj,aoisms Influenza bacillus is rarely present m the blood 
in culture Influenza meningitis and endocarditis are rare complications 
Prophylaxis — Vaccines aie of doubtful value since the infecting agent 
IS not proved Secretions fiom nose and throat dangerous Face should 
be protected bj gauze in coUe.hing and sneezing Sputum burned 

Specific Treatment — ^No antitoxin, vaccines of limited use \ alnc 
of pooled convalescent serum still m doubt No direct treatment by im 
mune serum 

General Treatment — Isolation where possible Cam of sccictions 
Antipyretics Acetphenetidm caffein, quinin, sodium salicylate, aspirin, 
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icctaiujid, codcni jmhis ipcctcudub« et opii dij.itali3 caffem sodio- 
biiizuafe 

Diet — to the di^jC^tno c■lpaclt^ FUu Js to dilute toxin 

Fever — Usnnll} short duration no specific treatment V\oid cold 
baths 

Respiratory — Inhalition*! steani or oil «pri%s Vntip^rctics Co 
dem for coii^jh Adrenalin spn^ for ■iinus infection or cocain solution 
h irlj panel ntcsis for nuddlc-ear miohement \nnnonium ehlorid po 
ta-ssium lodid for subacute bronchitis qiiuiiii for spasmodic cough 

Gastro intestinal — \lkalis, if acidosis is pie ent I iqiuds soft solid 
diet Tai or elimination throiiji skin andkidiieas Salt solution encmat i 
Brandy, shaied ice, champagne \utipMatiC3 hismuth or allied drug 
Opniin 

Nervous — ^AVaiin baths salt eolntiun VntipMetics Later massage 
toiiiehiths Iladrothcrapt hqnor potassu arseuitis stnehnia snlphon 
etlnlmethauc chloralamid 

Complications — Pinumoma — Tape sputum Direct scnmi treatment 
in preen o of pneumococcus Tape 1 llaximuni nutrition, alcohol 
strachuia catfein digitalis sterile salt solution Faaor elmiination and 
expectoration Morphia, sulphonelbalmctbaiie Frequent sloav couaa 
Icsccncc lasis 

Cardioctrculatori/ — Camphor ether catfiiii alfohol strachuia digi 
tails belladonna stiuphantUns spintus olbcris compieitus 

Vciiijiji/is — Possillv boxametbalcnamiue 3 nnibar pimcturo Samp- 
tom itic 

iSe/d»cemid Pyemia , — bamptomatic Ucobol, possible influenza vac- 

eiiKS 

Rarer Complications — 7A/fbi/is //no»i//o«is Sainptomatic. Ne 
ylirtlii. Bod bland dut mild diuretics 

irihriti^ — Incision if pus pre cut 

Chronic InfUien a Bronchterlabis ■ — baaor expectoration aaami 
drinks, iimnoiiiniu ihlorid pitassnuii lodid aline cathartics Vaoid 
sclatiies aihere theic is mnrb secretion Oil of eucalyptus Climate 
Siir^era rr/fers but little Lobcetoma niaa be adwsid in the selected case 
Diagnosis dilhcult cavities frequentla multiple 

Convalescence — licat patient Tonic nst ab cnee from work mas 
sa^i Iron arsenic, quinin, by diotbcrapa climatic change 
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For the ncute exacerbations with fo\er, malaise, lieadacbc, and, not lufre- 
quenth broiicliopueunioina, the treatment as outlined for flio-sc couditious 
should be used As raan^ of these patients aie practically free from cough 
in the summer months, in the \vmtcr thu may find comfort in a Marm 
climate , the tendency is, howeier, to recurrence whereicr they are Boggs, 
and 3 Iadi=oii, and Beck haie called attention to the o chronic bronchitis 
cases with broncbiect isis, with influenza bacilli in their sputum 

Surgcr^ at proseut olfers little relief for the condition The difficulty 
of localization is extreme, the cavities arc frequently bilateral and inul 
tiple The A. rav plato arc frequently unsatisfactory bccuisc of the 
associated thickeued pkura Joibcctuniy iiuy be considered m selectcJ 
cases 

CoWAI.I'jCEVCE 

In no disease mav nu attack app-irenfh so imhl be followed ba such 
debilitv prostration, aud frc<|ucut in«ommj Iii most of the cases, after 
the acute attack is over, restoration to health is rapid and complete \Micro 
debilita aud piostratiou persist, long absctito from work must bo urged, 
the appetite catered to, forced feeding insisted upon Jla^sagc, arsenie, 
iron, or quimn, hydrotherapy, all m certain cases will bo needed hach 
individual case must be studied aud approprntclv treated for the under 
lying condition of debility, astbciiia Where tlio cou^h persists, selected 
cases will benefit b> climatic change This should not bo urgCd, however 
unless cquallv good food and Lome comforts cau be ubtonud Faticuts 
vrith organic change in heart, hiugs, or kidneys should bo pafticiilarlv 
guaided in convaksccucc from iiifiucuza 


SUMMARY 

Epidemic influenza may be due to the luflucnza bacillus The frequent 
presence of this bacillus m acute infectious other tinu iiiflucuza mm 
imizcs Its importance Frequent so called epidemics of mlliieuza arc duo 
to other organisms luflucnza bacillus la rarely preseut in the blood 
m culture Influenza meningitis and endocarditis are rare complications 
Prophylaxis — Vaccines are of doubtful value ■since the iiifcctnig igdit 
13 not proved Secretions from ne^e and throat dangerous Face should 
be protected by ^auze m coughing and sneezing Sputum burned 

Specific Treatment — Vo antitoxin, vaccines of limited use Value 
of pooled convalescent sciuin still in. doubt No direct treatment by im 
jnuue scrum 

General Treatment — ^Isolation where possible Cnre of secictiou^ 
Antipyretics Acctphenetidm, caflein, quinin, sodium salicylate, aspiriu, 
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of the sjuovnhs become swollen, and at the point of gicatcst damage 
desquamation of the altered cells of the sjLocial surface occurs This 
irritation luaj ciiisc. a npid iiiciei c in sMiovial secretion with rt ultiiij, 
distention of the joint Ihe effusion mn> be sterile, or it maj contain 
the imaduig orpiiiisin if the latter has passed fiom the 8uts\no\nl focus 
ihroiiji the damOgCd tissues of the svnotidhs If the bacterial embolus 
lits it a poult inoiL distint fiom the sMuwial surface ihcie mai be 
but little or no iinolicmeiit of the s\iio\iiIis the ksioii presenting tho 
cluneal features of a pcriartlmtis Ihe rel1tnf)^ atisculir joint offem 
couditioiis of owgLii tension and of prottetioii from tbo antibacterial 
forces of the host which differ from fho « m the blood and in so far as 
these conditions fnor cither the giowth or the dcstructioii of the organ 
ism, tlie\ wilt infliicnce the lonr i ot the arthritis 

ImproMd bactcriolo,i.ic nulhods hasc luldcd much new information 
as to the sources of the bacteria whose cutiauce into the bloodstream is 
first cMdcuccd b} embolic plunouicnj flic bjctineinia ma% be due to 
and a part of the pnnurv disease as in pneumonia or epidemic men 
lu^itis, or it miN arise through the mv isioii of the ho t b> secondary 
infecting orguiisms, such as the streptococcus or stapbiloeoccuB as m 
\ariuh In the acute aitlintis of local infection tin piimiri disease in 
tonsil or elscwlnrc in in oeea ion no rein irk tin first i vide nee of invasion 
hoin„ tho local disturbiiue at the site of the cmliolism 

In considciiiip acute arthritis it is ini|)ortant to hoar in mind that in 
an infection of a joint h> nn oi^anism there ire several factors which 
Jtterinme the clnr leter of the n ultiiu lesion 

There aro certain pccnli inties of the organisms theinschcs which 
determiue the tTjie of hsiou experience teaching that one organism is 
likfclj in the majontv of instances to prodine suppuritivc lesions while 
another usinllv ^^ivts rise to non suppurative proees is Thus of a nuni 
Ur of joint lesions nrisni^ in sfreptococcil sep is we expect i larger 
proportion to beeoiiio siippnralivt thin of a like number of joint lesions 
devel puip iii pOiiococcal sepsis \t the same timo we know that sup 
puratue arthiitis and even suppuiative nivositis mav exeeptionall> be 
caused In the ^oiiococciis and tint on the other baud arthritis due to 
streptococcal iiifeitioii often subsides prouiptiv without formation of pus 
Our conception of the ehnicai picture of e leh ferm of arthritis is based 
on what usiialh happens but bore is m all other medical problems it is 
imiKirtaiit to lenicmUc the, execptuniB as well as the rule The behavior 
of au organism is iticcted no doubt not onlv bv its own averaj,e character 
istKs and powers of growth m i host of ^ivin sjiecies but also bv peculiar 
itiea of food supplj, and tissue reactions afforded bj tho individual best of 
the spccus Narviug degrees of susceptihilitj to infection on the part 
if difftrciit iiulivuliials is a fact untvcrsal]> recognized lu medicine This 
\ inable susccptibihtv to the attack of au invadiii,, organism not only 
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3 UNtsT 1 IlON-? 

PATHOGENESIS OF ARTHRITIS 

Progress toward \ satisfactory miderst Hiding of tlic patliOoniC'is of 
arthritis has been retirded In tlit rcljtuc obstiinh of the ctiolo.^\ of 
801U0 tapes, and, in other forms uliost tUoloe,\ Ins been better known, 
\i\ igiionuco of tlio inecUanKal factors wlvuU lead to the lodgment aud 
gmwtli of bacteria m joints and other slriKtiius of the boda iludifita 
tions in our Mtwa as to fbc presence of bicUru in the blood in di oi c 
ha\c had m import iiu iiillneiice on oiir comeptions of the ineehamsni 
of production of arthritis Wlurois formerh the presenee of bictena 
in the blood w is Guarded as of serious signihcance, indicating usiulh i 
terminal eacnt m the course of scjisis, we now know that in diseases sutii 
as taphoid fe\<r iiid pneiimoiiii bactineiuia oceni-s icguhrh, and flut 
111 other diseases such as (he compile itioiis of goiioeoecil infection iii 
which the or,.di)i 8 in 8 were fonmrl> thought to he confined to the onqnidl 
site of infection, a deinonsti iblt though intermittent hactcnemia occurs 
By stewlamg a senes of infcttioiis of the same etiologa which exhibit 
decreasing degrees of aiiiileacc, it is readila possible to find instnnees m 
which cultuial examination of metastatic lesions in joints demonstrates 
the presence of m iblc organisms which must Iiaic reached the joint b\ 
way of tho Wood, hut whose presence lu tnnsit in the Wood cacitcd no 
s'lnptoms siigpcstne of bicterieimi In such eases tho joint lesion can 
no longer be expl lined on tlie theory that it is due to (omiis lormed at a 
distant point and acting m some unexplaitied waa on the tissues of a 
particular joint ihc course of the lesion thus initiited will depend ou 
the \ lability and \ioOr of giowth of the bacteria in the (mbolic focus 
on the one band, and on the degixt aud nature of leaetion of the tissues 
of the joint ou tlie other The bacterial embolus rtachts some portion 
of the liernrticuhr structuri and a minute focus is formed either m (he 
more superficial portions of the joint, or deeper in the capsule, or m the 
tissue underlying tlie syiiovn In the latter case (he layers of cells 
208 
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of examination such as the X ray, and b> the renewed iccOjpiitiou of the 
self-evident fact that cierj patient should be submitted to a paiustating 
and minute phisical sunev 

The old surgical maxim thit it is the closed process from uliich 
absorption of lufection is most likch to take place has been ngaiii brought 
to the fore Equally important is the rteogiution of the fact that the site 
of the initial infection need not be a large one Lactern im> pass from 
\er^ small and unnoticed foci into the blood stream aud pioduce multiple 
arthritis as uell as other ksions in distant parts of the body 

CLASSIFICATION OF ACUTE ARTHBITIS 

^Vhile there is still muih to learn of tht pathr genesis of acute arthritis 
a coniemeut aiorkuig classification based on etiologj may be formulated 
eien in the imperfect state of onr pre eiit knowledge 

The lar^o majority of cases of acute arthritis fall into one of the 
following three large groups 

1 Veute arthritis assocmteil with the infectious di«oiscs and caused 
(ci) bj the organism responsible for the primary disease is ui pneumonia, 
epidemic meningitis, aud streptococcal sepsis and (&) bj sccondiry 
iniadiug organisms, such as the staplnlococcus in lariola 

3 Acute arthritis associated with local pnmari infection^ in which 
the source of the infection nia\ bo ilcarh evident from couicidciit clinical 
symptoms, or so obscure that tbc onl^ s>mp(oms are those of the joint 
lesions 

3 Acute arthritis of rheumatic fever 

Whether tlie arthritis will heal leaving functionallj intact joints, or 
whether there will remain ponnaiicnt anatomic changes which will be 
increased bv recurrences of tbp acute process m the loiiits will depend on 
the combination of circumstances lu the individual case including the 
nature of the infecting organism and tbc opportunities for reinfection 
together with the many factors which modifv the leaction of the joint 
tissues to the injury 

Other forms of acute arthritis less commoulv encountered are those 
due to external trauma with or without perforatioii of the joint, tlie 
arthritis of gout the arthritis met with in the heinorrhajjic diseases 
scunt and seniin diacaso and the arthropathies a«socnfid with uervous 
diseases such as tabes in which the onset may be sudden and the joint 
present the appearance of an infectious arthritis The arthritis occurring 
with the purpuras is associated with fever and other sjmptoms suggestive 
of an acute infectious process, and further studies ma\ place these forms 
of loint disease cloae to rheumatic fever with which thej havemaiij points 
m common 
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(Ictcrmiiica ^\lictlier imnsjon occur it ill, but must also exert an 
niritieutt on the t\-pe of kslou produced ifftr successful mvision Las 
tikcn pint The actuitx of the rcsistiiit forces of the host, the degree 
of protectiou itlorded to the u\\ \dcr b> the different tissues m which it 
huds itself lud the eoiiditton of the tis ms u if h respect to prei loiis uijun 
niid diil\ tnunn of use, will thus iiiiiiieticc fho sub tnucnt course of the 
locil contest between iinndtr md host, and so determine the tvpe of 
ksion, wlietbcr it is to be innsicnt or chrome, rapidh bcjling or <iiip- 
pnntive 

Thus tberc are i number of fictors which enter into the formation 
of tlie elimcal picture of nculc irthritis, whether produced b^ ranous 
orp,auisin or b\ the aiinc organism iii persons of \ irviiig, general or local 
ausceptihihtN In gt-iicral the t%pc of or^inism semis to be moie llIlpo^ 
tint thm niduidual susccptibililv of tbe human lio t m determining the 
course of the irthntis, and so from the clinical tipt of the arthritis one 
im\ draw som though jiorhaps limited, deductions as to the probable 
bi tenil ctiolo^i of the infection 

Other IS50C1 itid lesions and disc isos either preceding or accompauMiio 
the arthritis such is scirlet foicr, angini, oOiiorrbca, or sepsis, freijucuth 
funiisli tiio clew to the probable nature of the iimdmg orgauisnu I» 
other instances the source of the infection is local, small, iiid often less 
eMdent so that i more careful e\iminiiion ind consideiition of all the 
possible sources of infection ire nocossiry before the leal ciusc cm be 
determined Arthritis arising from such locil lufoctioiis is often recur 
rent, and through repealed itticks the joints susfam more penuaneat 
injure tiie irfbritis then pa'^iiig into one of the scteral forms of chrome 
joint disease But such cists aie often seen during the first attack, and 
then eill foi i diffemitnl dnti^osis fiom the other possible tjpes of 
acute arthritis In these ciscs eieii more thin in the irthritis associated 
with acute infectious diseiscs, a correct cliologic dngiiosis is importaut 
to the patient for if the source of his infection such as in abscess ui 
the tuisil cm be found and icmoied, he mu bt spaixd the discomfort of 
sub equent attacks and the djUj,®™ of prolonged or permanent disability 
of the chronic forms of joint disease 

B letenologic eximimtion of the cridcnt sources of infection, and 
of the sjnoMil effusion when this can he obtained, affords laluiblc mfoi- 
iintioii as to the cause ind also is to the prognosis inJ trcitracnt of the 
joints iniohed But i lack of ficilities for extensile bactcnologic studies 
b\ no means precliulcs the possibihtj of a sutccssful scarcli for the can c 
of acute arthritis, even m the large group of pitients in whom other 
ehancteristic symptoms of clmicallj rtesjgmziblc infectious diseases arc 
absent The studies of recent rears on theeMuses of artliritis, while greath 
assisted h\ newer and more incisnc methods of bicfenologie studi, haic 
been mlcd to in eqinlh large extent hr improvement of clinical methods 
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plication^ such as sinusitis, otitis, or pentonsillar atsce«s, later, after 
the acute symptoms in the throat lia\e subsided, suffer from a new invasion, 
with multiple arthritis, whith mav be recurrent Such instances constitute 
the more acute forms of arthritis which result from i tj pe of focal infection 
to be referred to Utcr The occnnence of arthritis ami other metastases 
in some persona, and the absence of lesions btjond the local infection of 
the mucous membranes m other* all of whom arc subjects of infection 
b\ the same or closth allied orgauisms in the same epidemic again 
emphasize the importance of individual variation in su«ceptibilitj and 
resistance to infection 

Treatment — Hit ticatmcnt of this tape of acute irthntis is largely 
sjniptomatic In mauv instances the arthritis is the onU evidence that 
bacteria have been pri ent m th< blood stream The mfiiic of the primary 
disease will usually give a clew to the etiologj of the arthritis 

In addition to ^eneral vnpportiie treatment suited to the di«ea«e m 
which the arthritis occurs measures must be taken to relieve pain m the 
affected joints Sot applications are valuable ImmohilizatwTi partial 
or complete depending ou the degree aud site of jomt involvement, should 
ho Hceoiiiplished bv means of pillows sandbags, bandage*, or splints 
Whatever the method traploved, it should never interfere with tho daih 
observation of tho affected joint I\ben etfu<iou occurs it 13 often wise 
to aspirate the joint if the effusion is large the removal of tluid ei^cs 
great relief to the patient The earlv detection of purulent arthntia and 
the institution of drainage iiuj be the meins of saving the joint from 
irreparable damage, while also rcanoving, from the patient one sivireo of 
intoxication It must be rememhored however that even m the arthritis 
due to invasion bj pvogenic oigaiusras the joints ma^ heal without sup 
puration 

There are instances of severe streptoccccal infection in scarlet fever, 
in which tho patients become pro,,res5ivoK more aud more toxic with 
multiple suppuntmg joints but this extreme picture is not the nile the 
majority of cases of streptococtal arthritis healing without the mcc sitv of 
surgical interference 

In the diagnosis and sub equent care of this tape of acute arthritis, 
the possihilitj of acute osUimvchtis must ahaa^s le borne m mind 
Osteomjelitis adjacent to a joint maj simulate arthritis and sometimes 
arthritis and osteoma elitis occur together In addition to tho data from 
phasicil eximiiiation repeated roentgenograms arc of great value in 
arriving at the diagnosis 

"MeuiDgoeoccal arthritis, which occasionalh is seen following epidemic 
meningitis has hien siiceesifiillv treated h> a piratiou of the joint and 
lujtctiOQ of antimemugococcic serum 

Syphilitic arthritis usinlla viclds promptly to aiitisvphilitic treatment 
mcludmg lodids and mercury 
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ACUTE ARTHRITIS COMPLICATING THE INFECTIOUS DISEASES 

In the acute infectious diseases of knoun etiology in which the specific 
organism is present in the blood, arthritis occurs as an occasional com 
plication 

The pneumococcus ^'hich usually localizes in the lung and gins to 
the infection the well known clmical cliarictcristics which we rccOj,uize 
as lobar pueumonn ma\ also imade the joint'*, and pneuinococcal arlliriti* 
13 an occasional complication of pneumonia, or of pneumococcal 'sep is 
in which puhnomrN svmptoms nn^ be absent Likewise, acute arthritis 
13 occasionalK seen in epidemic racniiicjitis, and the uieningococciis can 
be demonstrated in the purulent exudate In ifalta fcicr arthritis is 
frequent and rarch it is «ten in tiplimd fcicr In these the suppuratnc 
or noasuppnntno lesions in joints ina> bo accompamed bj nictastaoc 
elsewhere — in «erous incinfcrauo« Ikhic-*, hinph nodes— or the joint mtlun 
mation iini lx the onh appirtnt gii> s U«ion 

In ensipelas and in streptococcal sepsis the joints are invaded with 
somewhat greater frequenej In tiibcrcnlosn, besides the usual chrome 
tuberculous arthriti* there occurs more nrolj an acute arthritis often of 
the larger joints, such as the knee or ankle, which m the first dais of ds 
appearance sii^^osts the arthritis of the acute infectious Some of ths 
acute arthritis seen in tuberculosis is no doubt due to sccoudarj bacterial 
infection, but ill some instances tubercle bicilU ln\c been demon*tritcd 
in the joint lesions 

In syphilis an arthritis in which acute exacerbations occur is some- 
times seen particularh in the subjects of congenital s\philis 

Ihe exanthemata are often coinphcatcd bj sceondarj imasioas of 
pjogcuic bacteria, which localize in joints, serous membranes, bones, and 
lymph nodes It is, of course, possible that the ctiolooic infectious ae,eu*s 
of the exanthemata, as well is the pco^enic bietcrui inaj iu\adc the joints 
and share in the pathogenesis of arthritic, but of this we ha\o no direct 
knowlcdjjC Numerous instances of second irj artlintis arc noted m 
scarlet feier, m which <!licpfocoecal bictcriciuia with metostases iii joints 
is frequent Seieic attacks of me isles also ina^ be complicated by sec 
ondarj piogtnie infections imolving bones and joints 

Streptococcal infections of the throat and nasal pa'Jsagcs, which m 
recent a ears haie occurred in epidemics in mc^t parts of this coimtrj 
arising m «oine instances from infected milk supplies in other instances 
apparenth bj contact, haie exhibited a remarkable number of compheo 
tioua among which have been mstauccs of arthritis As m other strej^ 
tococcal infection** mauj of these joint lesions heal after a short perioJ 
of activity, without the formation of purulent artliriti’* but a few present 
seierc suppuration requiring drainage Some patients who exhibit com 
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there IS no one absolntel) diagoosfio sMupIom Nc\ertliele «!3 cases of 
rheumatic fe\or present i rather clijncteristie complex to winch many 
of these other cases do not conform The latter constitute to a lar^^e 
extent the acute arthritis oroup cousccutue to focal infection. Occasion 
ilh acute arthritis coiifoimni^ in almost all essentials to iluiiimtic ftier 
18 met with following local infections of the extremities, such eien as a 
subungual streptococcal infcrtion 

While rheumatic fcicr is a %erv common disease there seems to he 
no doubt that mm) casca diagnosed as rliciiniatic fticr are in reality 
tipcs of acute nuiltiplo arthnfis ansm^ from chronic infections lu alve- 
olar abscesses, chrome tonsillar absces es prostatic mfcctioin non venereal 
as well as gonococcal the acute infection developing i» the patients after 
prolonged exposure to d hililating influiuccs such as cold, wet poor food, 
or severe exertion, without suthcient eipiKifumtv for rest and rcciipera 
tion 

Cutaneous lesions m thcraatous and iioJtl arc seen with the arthritis 
arising from focal infection as well as with that of rheumatic fever 
^ciite or iccurirnt ton illar infection i« found assoeiateil with frvtlitma 
nodosum and arthritis and the same sfrcpfoeoocns has been isolated from 
all thioc sites In ukeratirc endocarditis of the subacute or chiouie tv pc 
duo to Streptococcus vindius subcutaneous and intracutaneous tender 
nodes appear tspcciallv iW the finger tij>s and thev niav bo accompanied 
hv acute transient arthrifu In all these forms of joint diseases it would 
seem more important to emphasize the element of bactonal embolism 
occurring m the course of a bactciia] invasion of the blood now with 
one now with another orpainsm rather than attempt to ascribe all dm 
ically similar lesions to one specific organism 

The conditions which dctcrtnine the tape of Iraion whether in joint 
shin, or muscle, whether slight and temporary or clironic with pronouuecd 
luflammator) edema or frinllv suppurative, art probably mail) and con 
cem on the one hand the general tvpc of speciea of the iiivadiiie, organism 
as well as its finer peculiarities and growth requirements and on the other 
hand the degree of resistance of the tissue of the host both local and 
general It is the eombmalion of these circuinstanccs which mav be 
expressed in relitive terms of the mvasivc power of the organism and of 
the rcsistaiitc of the host that in am e,*'™ determines the tvpe of 
iesiou piodiiccd It is not surprising therefore that clnucall) similar 
lesions ma) be found iii a varietv of infections At the same time it must 
be rcmembercl that under approximatelv the same circumstances a given 
organism is likelv to behave la a more or less constant manner a fact 
which insures a fairl) constant dioical picture in some infections, but dres 
not prevent exceptions wlien the complex of Circumstances vanes and 
does not prevent variations m the seventy or tapes of complications during 
different epidcmies 
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ACUTE ARTHRITIS ASSOCIATED WITH LOCAL INFECTIONS 

In general the acute arthritis arising from localized infections docs 
not differ in the mechamsui of its production from the arthritis otcurnn^ 
in certain of the itutc infectious diseases m uhidi bactcnemia is regularlj 
present 

While the irthntis is lihcH to occupy the center of the clinical picture, 
the general sMuptoina of infection niaj \ar^ greatly in degree Thi 
local lesion aTiiicii fonntd the infection atniiin innj \>c clearly eiidcnl 
111 one ci‘=ic in another it inia he entirely hidden Gonococcal arthritis 
affords a good example of the range lu the digree of the arthritis and of 
the sxmptunis of j^eueral infection In one patient multiple arthritis 
max suddciih appear diiriii,, a chronic gonococcal infection, xvith scarcch 
ou^ fexcr or tjiueial sxiuptoms of infection, m another patient, the 
arthritis max be accouipmied h\ symptoms of «excn sepsis, high fexer, 
and a Tcadilx demon^trihlc goiiococt emia In the latter form the arthritis 
might he rcj^aided as projxrh belonging in the previously described group, 
xvluch includes ca es irisnij, in the course of acute geiicril infectious, but 
111 its moio common fonu the pwmincnl features of gonococcal arthritis 
arc the arthritis and the local genital infeetion 

But ill addition to the evident local infectious, such ns abscc scs, 
suppui vtiug xvoniids, or goiioeoccal infections xxLicli hoxo long bocu rccog 
iiized as portals of entrance into the hlood stream of organisms xvluch 
localize in joints, the studies of recent years hnxo deinoustratcd sources 
of lufooiion eiitirolv hidden from cisual examination, giving rise to no 
local distnthauee sufticicnt to suggest their prc«cncc llie discovery that 
from such relatively small and hidden sites bactciia can pass into the 
blood stream and lodr,o in distant structures of the body such as those of 
the joints, exes, muscles, oi tendon sheatha and there sot up lesions afford 
mg the first cx ideticc that infection is present, is of the greatest importance 
lu the diagnosis and treatment of these disabling affections ami has 
facilitated the understanding of the entire subject of lesions of joints, 
muscles, nerves and special organs of the body 

During the cold and xvet seasons a strikingly largo number of the 
patients m the medical wards of hospitals, particularly of the large centers 
of population are found to be suffering from some form of arthritis Some 
of these pnsent on admission the clinical picture of iheumatic fever, and 
the suhsciiucnt course confirms the diiguosia Others who on entrance 
show svmptoms of rheumatic fever, after a few days fail to exhibit the 
migratory character of joint lesions, or m other aspects early lead the 
phvsiciau to question whether after all thc> may not ho suffering from 
some other fonn of arthritis 

Rheumatic fever itself presents many variations in its course, 
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there js no ont. absoliiteh diaj^nostic 8>mpIoni Ne\crtliele'53 cases of 
rhenmatio fe^er present i rather characteristic eoiuplci, to which man;) 
of these other cases do not eonfonu The, latter constitute to a large 
extent the acute arthntis group coiisecutnc to focal infection Occasion 
allj acute iirthiitis eonfcinuiiif, m almost ill essentials to rhcmnatiL feier 
18 met with following local infections of the extremities, siah eicn as a 
subungual streptococcal iiifeitioti 

While rheumatic fe'cr is a Mr\ common discise there seems to be 
no doubt that mam cases dinguosid is rheumatic feicr are in reality 
tipes of acute multiple arthritis arisni^ fiom thioiiic iiifcH’tions in alve 
olar abscesses, chronic tonsillar abscesses prostatic niftctioiis non \enercal 
as well as gonoeotcal, the acute infection dciclopin^ in the pitiints after 
prolonged exposure to dwhihtatmg mflucuces such as cold wet poor food 
or >;e\tre exertion, without suHicient opiKiitmuta for rest and recuptia 
tioa 


Cutaneous lesions, entbematous and nodal are seen with the arthritis 
arising from focal infection as well as with that of rheumatic feier 
Vciite OP locurnnt tonsiHai inffction ix found a eciatul with rr\tliema 
nodosum and arthritis, and the same streptococcus h is been isolated from 
all three sites In ulceratuc endocarditis of the subacute or chionic tvpc 
duo to Streptococcus Mridaus subcutautous and intracutaneuus tender 
nodes appear cspceiali^ in the finger tips and tlie\ ma\ l>o accompanied 
Iv acute transient arthritis Jn all these forms of joint diseases it would 
seem more important to emphasize tlic element of bacterial embolism 
occurring in the course of a butcnal invastou of (he blood now with 
one now with another organism rather than attempt to ascribe all elm 
icallj similar lesions to one specific organism 

The conditions which determine the t\pc of lesion whether m joint 
skin, or muscle, whether slight and t<inporar> or chrome with pronounced 
inflammatorv edema or frankly suppurative, are probably mauv and con 
cem on the one hand the j,cucral tvpc of species of the invading organism 
as well as its tiiicr peculiarities and growth requirements and on the other 
hand the degree of resistance of the tissue of the host both local and 


ocuoral It 13 the coinbiiialion of these circumstances, which mav be 
expressed in relative tcrois of the invasive power of the organism and of 
the resistance of the host that in any given case dctenniiies the tvpe of 
lesion produced It is not surprising, thcrofoic, that clinically similar 
lesions may be found in a variety of infectious At the same time it must 
be remembered that under approximateI> the ■same circumstances a given 
organi'^m is likely to behave in a more or less constant manner a fact 
which insures a fairly constant clinical picture in some infectious, but docs 
not prevent exceptions when the* complex of circumstances vanes and 
nocs not prevent variations m the seventy or tv pcs of complications during 
different epidemics 
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Treatment — Tlio fir t cousulcratiou in the tn itnicnt of icule arthritis 
from -whatever cause is the comfort lud safety of the patient Relatiic 
or absolute rest, the piotectiou of infiimod jonils b} bandages, cotton pads 
or b} \anoiis de^^recs of fixation b> splints, the giviiij, of malgcsics when 
pain IS severe, appropriate diet dcpuidiiig on the degree of the coincident 
general infection, and appropriate surgical treatment avlien txccs«ne effu 
Sion or suppuration occurs, m. measiircs winch arc to he employ ed lu acute 
arthiitis without regard to its cause 

Eaer\ patient sutftnn,^ from arthritis should rcccuc a thorough 
examination This should include cxplontioii of all possible sources of 
infection — the sinuses h\ direct examination and b\ tniisillurainatiou 
and roeut^eno^^nnia , the teeth bj dirc’Ct exunination and roentoCnograms 
followed b\ expert dental eoiisultatiou, the tonsils, particularlj tho e 
which ai( more or less buried b\ adhesions and scir tissue, b^ careful 
exploration the prostate in men and the pelvis in women — and other 
rcutine phvsical oxainnntioits and iincstieations of the blood aud urine 
To mauv, the c tions will seem unntccssarj , to others tlio^ will 

appear to impose in exassive 1 ibor without liojic of reward connntnsiirate 
with the effort involved 

The timponn relief obtained b^ sviuptomatic treitmeiit should not 
prevent further effort^ to arrive it an ttiolOj,ic diipiosis, for apart from 
the dcsirabihtv of thoioughiicss of ex iiiiiuation in ^cncral, such a search 
IS not lufriquentlv rewarded tbc diseoverv of aome condition which 
penults of the application of more cpecihc, and perhaps rapidly >.urativt, 
measures 

It may be urged that because the treatment of acute arthritis is 
largelv symptomatic, whether the arthritis occura in rhcuiintic fever or m 
other forms of infection, the question of the exact etiologv is more aca 
demic than practical Ihis position is not tenable, both because it is 
subversive of true progre s iii mcdiciuo aud beciuse b^ taking it the 
phvsician misses many opportunities for service to the patient 

When patients aie thus carcfidlv examined and relicv ed of the chronic 
infections, vvheiever found, tlit lesulta in hastened euro of the arthritis 
and in the freedom from riciirrenco are often remark ible Bv no lacaus 
all patients proceed to rapid and complete recover}, but the proportion 
who respond to treatment directed agamst the ciiise of the illness, when 
this can be found, lenders a faithful trial of thisc measures well worth 
while in all cases 

Some of the failures of treatment based on this search for the source 
of the infection have been due to the lueomplctcuess of the examiintion. 
ilultiple foci of infection arc suipnsuit,!} frequent m such patients It is 
not sufficient to stop the search on the findin,, ami removing of ono infected 
area tho examination should he continued until no further mfcetious can 
be demonstrated 
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Treatment of Gonococcal Artbntis — For trLitmeut of Gonococcal 
Vrthntis see Ch iptcr L\ I 


ACUTiS ARTICULAR RHEUMATISM (RHEUMATIC FEVER) 

Confiisjon in tlie use of Ibe Urm rboiunattsm ’ Ins arisen through lach 
of kuowkdet of the ttiolo^N of the various t>pc8 of arthritis as ■ntll as 
through the further misuse of nu already) %aguch dcBucd teira to describe 
almost am lonJitioii pusiiitiug symptoms sugp.csfne of the paiu or 
disabilit\ popularlv lecoguutd u> attendant on arthritis With increasing 
kno\%kdgo of tilt pathngcnnais of artlmtia it Ins Wen possible gradu vUn 
to dchne oioups of arthritis in accoidauco with their seicial imcrobie and 
other causes so that there is at present no further excuse for coutmuing 
the loose u t of the word rhcuinatism 

Following tlio usage of those who hare giion the best thoUe.ht to the 
subject, this discussion confines the term rhcuinatisin to the disease 
known also as rheumatic feier or acute articular rheumatism a malady 
which tho studies of tears stamp as a faiily wclMihind clinical entitt 
It has been urged iii the interest of acciiracv that a word so badh abused 
as rheumatism luisht wril be discarded altOe,ct]ici but until theio is a 
general agreement as to the efiologt of the disease the term rheumatism’ 
used in this restneted sense will gi\o „ood service 

Isutwithstauding, the almost unitersd rdognition if ihcumatiam as 
a specific disease, until its eholon has been admitted as finallj and eonclu 
Mttlj prosed a brief and >tt satisfying definition is difficult oi impossible 
In the more common foim seen in toung adults the sudden onset often 
following, exposure with ftter acute polyarthritis witbswelhup, redness 
and pain imohing large and also perliaps to u less extent the Mnall 
joints, the subsidence of arthritis in joints first dcTelojicd with rapid 
iniasion of new joint* the sweating the rapidlv developing anemia the 
frequent complications of endocarditis and pericarditis and the tendency 
to relapse with renewal of Hit simptom complex aic quito characteristic 
A preceding or initial phnn n^tis or tonsillitis is freejuent 

Variations from this tape in which the arthritis is much less marked 
the febrile svmptoms less severe or the (oursc leas stormy but more chronic 
are often lutcd In children the discisc mav pursue a smoldering course 
with occasional shghtli marked fchrili ctfacLs and anemia iiid uhilo 
joint svniptoms arc scanelv recognizable injury to heart vahis progresses 
Here the rheumatic uodis along tendon sbeatlis particularly m the palms 
and about joints described bv Cheadle may give n clew to the nature of 
the illness These fibrous iiodis art not peculiar to rheumatisin, however 
beiUj, found in other infect ions hav mg a diromc course and low v iruknce 
Chorea also is so frequently associated with rheumatism either ante cdciit 
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to or following the ittack, as to lead to the mow that the two diseases may 
have a cominou cause 


Ftxoloot 

That rhcinnatiam is aii iiifictious disease seems evident from the 
svmptoms and course, which m guicral resemble tho'ic of other diseases 
of known infections etiologa The occurrence of unusual numbers of 
ciets of rliiumati'tHi m ci)ideuiie /kIhoh, as de«cribcd by a iiunibtr of 
writers, also sugjjCsts an infectious cause, as docs to a less degreo the 
incidence of thi disi isc in sivtril members of a family which may nidi 
cate some inherited susceptibihtv 

A number of mows ha\e Loon held as to the nature of the infectious 
agent in rhcuruatisni Some have held that jt is multiple, including the 
staphylococci and streptococci found in other inftction«, but which exhibit 
modified degrees of •virulence llie theory of a “modified pyemia” ex 
presses somewhat the same \iew Poynton and Piino isolated a small 
diplococeus from ca«c3 of rheumatism, which they called ‘Diplococcus 
rheumaticus ” lu cultures it occurs m pairs or siiort chains Previous 
invcbtigators had isolated similtr diplococci, and the occurrence of the 
diplococcus in the blood, joints, and subcutaneous nodes in rheumatism 
has been confirmed by sub cqueut studies of Poynton and Paine and their 
associates, and b\ others 

Inoculated into animals such as rabbits or monkey^ this diplococcus 
has produced joint and cardiac lesions resembling those of rheumatism 
There accins but little question that the Dip’ococcus rheumaticus is a 
cause of rheumatism, but to prove that it is the eau<»c is a matter of more 
difficulty ith improycd cultural mctlioda, pirticularly the use of tall 
dextroac a^ar tubes m winch yarying degrees of oxygen tension were 
afforded, Ivosciiow was able to obtain the diplococcus from the blood or 
joint fluid in 10 of 18 cases of rbuuiiatisni cultured Cultures must he 
made early in the disease, usually yyithiu the first two oi three days, m 
order to obtain organisms On the one hand, the production of joint 
and cardiac lesions iii animals by inoculations of the diplococcus docs not, 
of course, afford final proof of its cauaal relation to the disease, and, on 
the other hand, the fact that joint and cardiac lesions follow the inocula 
tion of animals yvitli yanoiis striius of sticptococci or pneumoeocci need 
not by iny means disqualify the experimentation yvith the Diplococcus 
rheumaticus as a link in tho chain of ctiologic eyideiice Nor docs the 
occasional finding of other organisms, such as bacilli, staphylococci, or 
streptococci, in cultures fiom patients yyitli rheumatism present a valid 
aroUmeiit for a multiple etiology , for, with the increasui„ frcqiiencv and 
impiovcd technic with which cultures fioni blood and tissue arc being 
made, it has become eyident that lu many diseiscs bacterial invasion ot 
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the blood bj organisms clearlj not etiologicallv related to them is a common 
occurrence 

While it IS ad\isable still to maintam an open mind as to the etiologj 
of rheumatism, the eiidenco is growing that the Diplococcus or Strepto- 
coccus rheumaticiis of ioynton and Paine mu t be seriously considered 
as a cause of the disease 


Psopmuixis 

The low immediate mortality and the frequenej of recurrences of 
rheumatism afford opportunity for the employ ment of measures to prevent 
subsequent attacks, and the senons conscquencis of the complications 
especially those involving the heart vahes, impose an added responsibility 
upon the phvsician to do all m his poner to aioid rtiiewcd actnitv of 
the infection, which if continued will sooner or later lead to invalidi«ra 
In the case of those who have suffered from prcMOUS rheumatism 
severe exposure to uild or wet must he avoided The lesser degrees of 
exposure, which usually produce uo noticeable effects in the average child 
mar bo sufficient to precipitate au attark in one who has recently suffered 
from the disease Attempts to guard the child from exposure should 
not, however, lead to undue confancmeut abundant opportunity should 
be allowed for outdoor exercise Cold, damp poorly ventilated and poorly 
lighted houses arc oftcu associated with other insanitary conditions which 
help to depress the phv steal condition of the occupants and fay or the 
development of diseases of which rheumati«m is one The s cial worker 
renders efficient service in helping to remedy the bad conditions of bousing, 
Ignorance as to proper diet, and neglect of cleanliness yvlnoh are common 
among the poor of both large and «maU ceuters of population 

The effect of sudden chanfsCs of temperature is demonstrated in the 
frequency of rheumatism and other forms of acute arthritis among butchers 
and others whose work necessitates tbtir entrance many times a day into 
cooling rooms A change of occupation may be necessary in such casts 
to insure freedom from subsequent attacks 

Children and adults who are subject to rheumatism or are coiivales 
cent from an attack may he sent with benefit to a warmer climate during 
the inclement months of the year 

ReMOYAU of SoCBCES of IVFECTIO’t 

A considerable proportion of cases oi rheumatism are preceded by 
tonsillitis, and in rccuncnt forms of arthritis the tonsils aro often cliron 
icaily enlarged and infected with enlargement of the luniph nodes of the 
neck Removal of the tonsils has been followed m a considerable proper 
tion of cases by cessation of attacks of arthritis There seems to be no 
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doulit that in some of these instances of successful prophylaxis tonsil 
lectomy the arthritis has rcsembkd more clo'si.lj the imiltiiile arthritis 
of focal infection than that of tjpical rheumatic feicr In other instances 
tonsillcctoiny seems to lia\e prcieiitcd the iceurrcnce of undoubted rlitu 
untie foyer It Ins alitadj bctii poiiitcel out, hoyyeycr, that yylnle a senes 
of typical eases of rheumatic feyer lebcmhlc each other so closely as to 
Icaae no doubt of the proprutj of rtoirdnig the disease as a clinical 
entitj there is frenuentlj dilfacult^ iii detirmiiiing yvhether in the indi 
yidiial case the disease is rhcuiuatisiii or an arthritis due to another 
infection There is much to recommend flic theory that acute arthritis 
13 caused h> the iinaaion of joints bj j number of possible mvadintt 
organisms of \ary iiig degrees of im asiic power m hosts of yarjing degrees 
of resistance and tint in a certain profiortiou of eases yyhieh go to inAe 
up the typo recognized as rhomnatic feycr flic nnadcr is an organism 
of rclatiyely constant degree of iiuasuc power, yyliich loads to a fairly 
constant type of joint lesion 

Whether or not yyo concede that the tonsil may ho the residence of 
the causo of rheuinatnui belyveeii attacks, and thus afford a portal of 
entry when for inj icason the rcaistaiice of the patient is lowered, there 
13 still another reason why attention to diseased tonsils is of Lcne£t in 
prcyeuting rheunntnni Persons who suffer from tliroinc tonsillar infec 
tiou, yrhethcr children or adults often show tlie effects of the chronic 
intoxication by eyidcnt disturbances of yanoiis functions of the body, 
apart from the deyelopmeiit of definite metastatic lesions \\Tien such 
persons are relieyed of their infections, improycmcnt of general health 
follows, and, m so far as general good bcallb and nutrition can assist in 
increasing resistance to disease, they aie in a better position to yvithstand 
other infectious In this yyaa, the reinoyal of diseased tonsils, or other 
foci of infection, may have an additional prophylactic yalue m the treat 
meut of rheumatism 

It has been urgtd that the present agitation m regard to the toii«il 
is a fad, that many uuncccssaiy (ousillcctoinics aie being done, and that 
the remoyal of the tonsils often fails to preyent recurrences of rheuma 
tism It must he admitted that tonsillectomy, eyen yyhen thoroughly 
performed, does not offer certainty of fitedom fiom rheiimati m, but 
experience has shoyvn that yvhen the tonsils are diseased their removal is 
advisable, especially if there is a history of acute lutlammatiou, unless 
there 13 some very clear contra indication 

Other possible local sources of infection such as adenoids in children 
and the sinuses and teeth in older pcisons, should be sought for, and 
80 far as possible should be removed The need for these measures is 
more ev ident m the recuneut arthritis due to infectious other than that of 
rheumatic fever, hut the sufferer from iheumatimi should al«o he allowed 
to profit by relief from chronic local lesions, which no doubt often con 
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tribute to the dcpicssioa of bis lesistanLC to infection aud make bim more 
sus(;pptible to the infection of rbcumatism 

Tfeatment 

The important objects in the treatment of rlieiimati«m are the comfort 
of the patient and the pieicntion so far as possible of complications imolv 
mg heart lahcs, both of nhich arc hist attained by prolonged rest m bed 

Tbo sufferer from rbeiimitic feici has bcfjre him the prospect of a 
number of dais or perhaps weeks of illnis tlnnti^ which in addition to the 
discomfort octaeioiud hi feicr and other simptoms of infection he will 
suftcr serere pain in man\ joints It is well at the outset to recognize 
the po&sihiliti of a auniewhal protraitcd illness and to arranj,e for details 
of the sick room which will idd to his comfort and preient unnecessary 
suffering The aick loom slionld he will ventilatid, and if possible have 
an eiposuro which allows of the cntianci of direct sunlight at some time 
during the day llie bed should be narrow not more than thrie ijiurter 
size, with firm springs and a smocth mattress The usual tvpe of bed 
IS too lovr, and if the higher h<> pital tvpe of bed is not available blocks 
may be placed under the ordinal v bed after icmovjng tht rollers The 
ubo of a liioher bed facilitates the fiiquent changes of the bidding and 
clothes of tbo patient, thus ureatlv lightening the labors of the nurse and 
lessening the suifenng of the patient entailed by (he iicccssan mauipula 
tions 

The bed covering which should be light should be prevented from 
making pressure on inflamed joints Wooden barrel hoops cut in half 
crossed, and wrapped with hand ue make verv cinveuienf supports The 
use of blankets next to the patient is much less insisted on now than in 
former y ears The prev cntion of chill follow ing the sw eats can be attained 
by frequent changes of shuts and gown without undue disturbance of the 
patient if a competent nursi is m chai^ The gown of the patient should 
be open at the back to allow of cisi rimnaal 

Treatment of Joints — The rhiumatic lomt is the seat of an acute 
inflammation, exccssiielv painful while it lasts, but likely to subside 
withm a few davs 'Whik in part spontaneous most of the pam results 
from motion and immobilization of the affected joints affords a measure 
of relief to the patient often as great as that attained b> anal^jCSic drugs 
Cotton wrapping surrounded by a houda^^c not too tijit mav be adequate, 
hut more often the inclusion of a light well padded splmt m the outer 
turns of the baiida^^o is ncccsoary to obtain iimiiobilization suflicicnt to 
relieve pain Cardboard is a familiar and easilv obtainable splint material 
which often affords sufficient taxation to the smaller joints The splint 
must be rigid enough to allow of the lelaxation of involuntary muscular 
tension Ilastcr of Pans casts have been sometimes advised, but the 
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temporar\ clnraLtcr of fLi iithntia seems Inrd]^ to ^v^^^ant the increased 
mampuhtious iicccss‘\r\ in tlicir application The lar^^er joints to ^hieh 
splints cannot be so renliH applied maj be immobilized ivith pillows or 
sandbags 

Pam in joints not icheacd b\ immobilization maj soinetiincs be 
relieved b> hot comprcsacs In other cises cold applications are more 
grateful to the patient The use of blisters and cautcrj is occasionally 
adMsed, but m general it Mould seem Miser to employ other measures 
including analocsic drugs, before resortiu^ to these remedies, wliich may 
Icaye the patient Mith an additional source of irritation to trouble him 
loUj, after the arthritis has pisacj on to other joints 

Couuterirritanta such as Iiiiiiueiits maa be applied gcntlj ^Vhe^ oil 
of yvmtergrcen is not otfensiye to the patient it ma> be used, and, in so 
far as salicylates exercise a favorable effect on rheumatism, it senes a 
double purpose m acting as a local comitcrirritant, and later, after absorp- 
tion, on the disease 

Diet — The appetite duiiiig, the hci^jht of a scycre attack of rheumatism 
IS often yory poor, so that it ma> he difficult to persuade the patient to 
take eyon small amounts of nourishment It is important to meet the 
loss of energy entailed by piolon^cd feyer, and to maintain unttitiou in 
order to inciease resistance to the infection The lesson we hare learned 
m recent jears of the adyantaeta of fuller diet in the treatment of tjphoid 
might well be applied to (he ticatincnt of rheumatism, particular]} a* 
regards the of an increased amount of carbohjdrates to meet the 

wastage entailed by prolonged Jngh fever 

lIilL 18 given frool} unless diMasteful to the patient, or one of the 
man} milk products nu} be substituted Ceixal«, including ncc, bread, 
and gruels, will sene to raise (he caloric rainc of the diet Cream and 
butter and an ooeasnaal ee^„ or custard, ma} be allowed A plentiful 
suppl} of fluids, vvh ch ma} include lemonade, fruit juices and the 
alkaline mineral waters, should bc given 

The diet should be increased upon convalescence, and may then include 
with benefit modciate amoMuts of meat 

It IS important to avoid as< 50 ciatiiig m the mind of the patient, par 
ticularly a child, the takm^, of medicine with the taking of food, and so 
far as possible the two should bc ,,iycii at different times This is 
especially true m rhcumatisiD where salicjiates are likely to be given over 
long periods of tune 

Drugs — Salicylates — The dnip most widely u«ed m the treatment of 
rheumatism is salicvlic acid The action of salicylic acid and its salts in 
rheumatic fever has been and still is a matter of controversy On the 
one hand are those who believe that salic}lic acid acts more efficiently 
m the arthritis of rheumatic fever than in other forms of arthritis and 
that its efficac} in relieving svmptoms entitles it to be regarded as specihc 
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m tlie disease Others inamtain that its ippureiitlj 'specific effects are 
contiaed to the relief of pain and that, so far is a direct effect upon the 
mfection itself goes, patients rcctnin^, salicilie acid require on the aicra^o 
as long 1 period for iccoieri as do those not <yi ticated The auaigesie 
action of salicylates m arthritis is ccrtamlj not limited to that of rlieu 
inatic fe\er, for m eases of ^onococcal aithritis the lesions of avhicli arc 
ill many respects similar to those of rhcnuiatisin the relief of pain b\ 
saiicilate is prunoniiccd Imkid saheylatts aic yalinblc in the lelief of 
pain arising from a yarictj of causes The arthritis of rheumatic feacr 
is tjpicall) an evanescent process usudly iwrsistiiig m a joint for a few 
hours or daja only, whither treittd or not When to the relief of pain 
following flic use of salicylatis llierq is added the disappearance of inflam 
mation from the affected joints the Uiiiptatioii is obviouslv ^reat to 
attribute both results to the remedial a^ont The yroak point m the argn 
mint for spccihcify appears yyheu ncyv joints become imolvcd while the 
patient is still receiving the same do»c of salicvlates that supposcdlv 
brought about the uiro of the joints hrvt iiivolvcd If wt compaic th( 
effects of aalicylates on other forms of arthritis with those on the arthritis 
of rheumatic fever, having in miml the distinction between svmptomatie 
analgesic effects and those ut a more spcdtie natuie the results m tin 
two classes of arthritis appe ir to diffii for the most part oiilv when the 
arthritis of non rheumatic origin dep irts from the tv pc of arthritis usmllv 
seen in rheumatic fever WlictLor or not we accept the conception of 
rhcunwitio fever as an lufettion by tlio Diplooocciis rhctiuiafieiN if is 
howoycr a fact that the arthritis of rlic«mati< feyer shows a remarkable 
uniformity in its course in the joints and that tbo number of joints in 
which suppurative lesions or even pcnnaDciit nonsuppurative clniiges 
occur is extrcmelj small as compared with llie arthritis can cd by other 
organisms such as the gDiiococciis or atreptocotciis In so far as the 
arthritis due to the latter is of slijit dep,rce and rapid in healing such 
favorable outcome might be atlribntod to oahcjlutis as well as in rheu 
matic foyer yvheie evanescent lesions aic more constantlj seen Clinical 
experience seems to indicate therefore tint the favorable action of sail 
cvlates IS attributable in large part to tlicir analgesic action, and tint the 
response to salicv lutes in a given joint ksion depends on tho iiatuie and 
seventy of the lesion whieb in tnru is determined by tbo infecting organ 
ism and the general and local iisistance of the patient However in 
view of the fact that the joint lesions m wkich relief of pam is accom 
piishcd by salicj lutes predominate in rbeumutic fever and are less regu 
larlj seen in arthritis of other tjpra, the action of sahcjlates in rheumatic 
fever may perhips be thou Jit of ns specific’ though not in the same 
sense as the woid is u ed in reference to the action of quimn against 
tho malarial plasiiic Juim or of the aiscnic compounds a^jainst spirochetes 
Sodium Sahcijhte — Ihc moat coiuraonly vmed preparation of salicjhc 
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ttn]porir\ clnrictcr of (Lo iithntis sctins h irtlR to warrant the increased 
nninpiilationa iicecasarj m tlicir application The larger joints to nhicb 
splints cmuut be so rcntlilj applied maj Lc immobilized with pillows or 
sandbags 

Pain in joints not iclic\cd bj immobilization maj sometimes be 
relie\cd b^ hot compresses In other cases cold applications are more 
grateful to the patient The use of blisters and cantcr\ is occasionally 
adiiscd, but in t,cneral it would ‘lecm wiser to cmplo% other measures 
including analotsic drugs, before re&ortiiio to these remedies, which mu 
lea\e the patient with an additional aoutcc of irritation to trouble bun 
long after the arthritis Ins pissed ou to other joints 

Couutcniritants such as Iminuiits iiny bo applied geiith When oil 
of wiiitorgi-eeu is not otfeusue to the patient it maj be used, and, in so 
far as salicalates cvcreisc a faeorable clfcet ou rheumatism, jt senes a 
double purpose in acting ns a local eoimtcrimtant, and later, after absorp- 
tion, ou the disease itself 

Diet — The appetite dwtin^ the lici^Ut of i «cvcic attach of rheumatism 
is often ^cri poor, so that it ma\ he difficult to persuade the patient to 
take cacn small amounts of nounslimint It is important to meet the 
loss of cnerga entailed l\ proloiij,cd fever, and to iiiaiiifaiii nutrition in 
order to incieasc resistance to the iiifectiou Ihe lesson wo have learned 
in recent jears of the advaiita^gOS of fuller diet in tlie treatment of tjpboid 
might well be applied to the ticitinent of rheumatism, particular!} as 
regards the vuctevsed amovmt of carhohjdratcs to meet the 

wastage entailed bv prolon^^ed lnj,li fever 

Milk IS aivon freoH unless distasteful to the patient, or ono of tie 
many milk products niav be siibatitiitcd Cereal«, including nee, broad, 
and gruels, will sene to raise the caloric value of the diet Cream and 
butter and an occasional c^g, or cnstanl, maj be allowed V plentiful 
supplj of fluids, vvh '•h mav lucludc lemonade, fruit juices and the 
alkaline mineral watcis, should be given 

The diet should be increased upon convalescence, and may then include 
with benefit moderate amounts of meat 

It is important to avoid aasocintmg m the mind of the patient, par 
ticiilarlv a child, the taking of medicine with the taking of food, and so 
far as possible the two should be given at different times This is 
especiallv true in rheumatism where salicjiatcs are likely to be given over 
long periods of time 

Drugs — i'-'ahcy'laieb — The dni^, most widclj iisul in the treatment of 
rheumatism is salicjhc acid The action of salicvhc acid and its salts in 
rheumatic fever has been and stall is a matter of controversv On the 
one hand arc those who believe that salicvhc acid acts more efficiently 
in the arthritis of rhcuinatic fever than in other forms of 'irfhritis and 
that its cflicac} m I'chevin,^ svmptoms entitles it to be regaidcd as specific 
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must be vised however, in giving Hr^^e doses over long periods on nceount 
of the possible toiie action of the plicuol set free 

\mong other salicvl deriTOtives of the acet}! 8 ahc 5 lic acid tvpe are 
(liaspirin (siiocinjl disihcijic scid) diplosol (salicilo-»alic^3ie acid), and 
noraspirm (nvethjkive citrvl silicjbc acid) Corresponding to fho 
methyl salicylate (oil of v\mlert,nen) t>pc are ethvl salicvlate and 
iiiesotau (mcthvl oxvmcthvl salicylate) ^ Iheso and other svuthctic piod 
nets posaoss physical and olicmicnl qualities in addition to their novelty 
winch in special circumstances may recommead them m place of sodium 
salicyhto and oil of wintcrgrttn but the action of the salicvl radical, 
fertile sake of which they are for the most part given in rheumatism is not 
different from the salicyl radical of sodium salicylate ^Mnlc these 
products are given in doses containing, equivalent amounts of salicvlic 
acid, many experienced clinicians olisirve no constant advantage in their 
action as icgards lessened ^astric irntation over that of sodium salicylate 
when It IS given with sufficient hicirbonate of soda 

Alkalis — Throughout the ittack of rheumatism the patient should 
receive sufficient alkalis to prevent the development of acidosis Thi 
mav bo accomplished by giving sodium bicarbimtc and small doses of 
potassium bicarbonate or combined with them the silts of organic acids 
such as the citrates Sodium citrate mav be administered in lemonade 
Efficient alkalization is determined by tbc inaiutenance of an alkaline 
reaction in the urine 

The alkaline treatment recommended bv some clinicians consists thus 
of thorough alkalization, and it is contended by some that cardiac compli 
cations are loss frequent under this management than under treatment by 
salicylates 

Other Analgesics — \ntipvrin acetandid and acetpheiictidin (phe 
nacetin) may be cautiously given when pain is not well controlled bv sah 
cylates 

Tliev are best given in 3 to ^gr doses every three or four Lours but 
must not be too long continued Caffeiu mav bo cimbincd with them to 
combat their depressive action In cases of extreme restlcBsucss or in 
somnia due to pain it may be advisable to give morpliiu gr to gr 
or codem, gr 1,4 to gr VI hypodctmicallv rather than to temporize with 
less efficient drugs 


Vxccrxra AND Sepa 

The treatment of rheumatism bv antistreptococcic sera and bv the 
subcutaneous injection of vaccines has not yielded results which wirrant 
a recommendation of the method The intravenous injection of non 
specific bacterial or other protein with its resulting chill, rise in fever 
and Non olT lal R medifs At rieaa M dicai o at n 1910 
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acid la sodium salic^htc Opinions dilfer is to tlic optimal do'ic of 
'iodnnn salicylate ni rLeunidlism Some id\isc lir^e doses, ipproacluDo 
the toxic do&e of ISO to 200 i day , others believe that muth smaller 
doses aro cqualh efficient Ihc middle course is probably advisable, 
allowing OO to ')0 gr per diy diiniig the first two or three davs or 
until the ainlgcsic action of the dru^, is obtainiil This dose would be 
attained by giving to an adult 10 to la gr every two or three hours for 
SIX doses durnij, the waking hours After two or three days, the dose is 
decreased to 10 gr four times a day Uiiiisiial circumstances or ludiv idual 
susceptibihtv miv ununc an incica*it, or decrease of this dose XLcre is 
much individual variation m tlie degree of gastric disturbance occasioned 
by salicvlatcs, some persons toki \tmg lat^c do'ses without complaint, and 
others manifesting <ivniptom3 of gastric irritation, of burning in the 
epioaatnum, and even pain aftci relatively small doses 

'sodium '"ohcvlatt is pitfcraUv given m solution, well diluted with 
water and not in cipsiilcs Alkalis, such as sodium bicarbonate, should 
be o^'cn in at least twuo the do«c of the salicylate, they serve the double 
purpose of incrcasiiio e>**5**^<' tolerance of the drug and of helping to 
maintain the alkalinity of the tissues Alilk or other 'lUitablo food 
taken yuat before the salicylate assists in prevtutmg irritation of the 
stomach 

Delirium has been ol«erved following largo doses of salicylates, and 
minor symptoms such as tnitutiis au seen even after smaller doses 
sodium salicvlato alone can undoubudK produce such symptoms, it seem* 
probable that niaiiv of the complications, such as erythemas and perhaps 
some of the in tauecs of delirium have been caused by the disease and 
not bv the drug 

Other salts of salicylic acid, such as strontium salicylate, have been 
proposed as substitutes for sodium s-ihcylite, but rcccut pharmacologic 
studies cast a doubt as to their superiority 

Deruatuci of Saheyhe Icid- — number of compounds of salic'hc 
acid have been produced which are said to be superior to sodium salicylate 
m that tlipv produce less gastric irritation, or have a less di'jagrecablc 
taste The nausea and vomiting which occasionally follow their ingestion 
have been thought to be cerebral m origin 

Acctvl sahcvlic acid (aspirin) is widelv u«cd It has the advantage 
of yielding the «ahcvl radical m laij,e amount only in alkaline solution 
and hence passes thioUg)! the acid stomach without being broken up to 
more than a slight degree It should not be given in immediate com 
paiiy with alkalis In sniill doses it mav bo administered m cap i'k^> 
but when larger doses, 30 to 60 gr a day, are employed, it is prefcrahlv 
given m a powder 

Phenyl salicvlate (salol) also is hioken up only in alkaline solution, 
and is thus less irritating to the stomach than is sodium salicylate Care 
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action of the drug in ca«cs of this sort others irgut that pericardial md 
pleural effusious fi-cquentlj suhaidc spontaueoush , and that the impioie- 
ment nottd is not ULcessaiil> a result of dru^ llieiap) 

Symptoms of serious caidiic embarrassintnt call for i careful exam 
mafion to detenume their cause rapidh developing pleural etfusion 
which nnj senouslj interfere with heart action tails for paracentesis 
Care must be taken to distinguish left pleural effusions from 1 ir^e pen 
cardial effusions 

Cardiac lusufficicncj whether muscular or valvular in ongin, niaj 
require cardne stimulants to tide the heart oicr the emergtncv In such 
cases Uie heart 13 to ho tioatcd as in moonipefencc arising from other 
causes Digitalis la of great assistance, but should he withdrawn as soon 
as 13 consistent with safety 

Anemia — Viicniia m rheumatism is fieqiunt and often of high grade 
As soon as the aouto attack subsides iron is indicated Iron in tho form 
of Blands mass, or the titrate of iron conibintd with i full diet luchid 
iDg vegetables and meat, is usuallv suthcicut to insuro a rapid return of the 
blood to normal Arsenic, gr 1/100, is sometimes combined with the iron 
or given as lowltrs solution — 11 t«> x Tho proloii^cd pcrsisttnco of 
anemia following an attack of rheumatism suggests the pcrsistcnco of tho 
original infection or (he possibilitv of sonic hiigcnn^ local infection as 
>u tonsils or sinuses, or occasionally the development of ulccratno 
endocarditis 
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with subsequent fall, and coincident symptoms of shoch, does not appear 
to bo justified b\ the aienge chiiicjl results which follow the treatment 

Our ideas concerning the michamsm of the dtaelopment of iiDnuinitj 
aie undcip,uinp ripul chiiij^cs ind it stems prohibit tlut, in addition to 
chaUp.es ni fluids and cells which appear to bo specificalh related to the 
imadiUj, oroauisiu, other more ^tiicral iiid less specific alterations m body 
fluids and ferments nia\ t ikc part in the atru^^lc of the body against the 
discist producing orp.aiiism Until the nifurt iiul inttboJs of contiol of 
these non specific processes are better understood, it seems wise to restrict 
the use of nonspecific protiins hclittcd to assist m their mobilization, 
espcciilh 111 \io\v of the fact that tlinualK tlie results obtained do not 
couviucc one as to tbcir practical a due 

CoMI LICATION8 

Hyperpyrexia — fsuddin and daiiniiip, iiicroa«c of fever, with accom 
panning delirium, is occisioinlK met with, ond has been called “cerebral 
rheumatism ” Cold hubs and packs aid in illajiiij, restlessness ond in 
reducing the temperature 

Cardiac Lesions — I lie mu t ^.rions and frcapiciit coinplicitioii^ of 
rheumatism arc those maolviiip, tin, htarl, and the) inaj occur in spito of 
all efforts to prcaont fliein Ihc invoKciuont o^ the m^ocordlllm as well 
as of the endocardium and pcncirdium Ins Kd to the use of the nppropn 
ato term the carditis of rlieumatisni ” The most important proplnlactic 
against cardiac complications is ahsolnte rc t in bed and whcncier them 
is suspicion of cardiac imohciiicnt, (ho jicriod of rest m bod should ho 
prolonged a number of weeks after the subaidcucc of the acute rlieimiatic 
8>mptonis Aii'v increase of fcacr or increased rate or imtabihtj of the 
heart occurring durin^, the attack should direct special attention to the 
heart V prccordial iminnur iiiaa deitlop coincidentally with the anennn 
without \alviilar di ease, hiit all miinuurs arc to be carefully obsened 
Daih exaniinatioii of the heart will preaent the physician from ovcrlookiUj, 
both vahular and pericardial disease the finding of which may explain 
many otherwise puzzhiig, s\inptoms 

ihe ice bag and uccoil applied oaer the precordium arc extremeh 
aaluable m combating both the irritability of the heart and the pain of 
pericarditis Coiintenriitition lu tlie form of niustirJ plasters or flv 
blisters along the sternum have been advised AVhen extensile pericardial 
effusion occurs, the heart action may be t,rtitly embarrassed and in ex 
tremo cases paracentesis of the pciicardium may be advisable The ad 
ministration of sodium cacodylate m doses of 3 to 10 gr daih by deep 
hvpodtrinio or intramuscular injection has been followed by rapid sub- 
sidence of effusions, both pericardial and plemal, in rheumatism The 
impiovemeut h is seemed to sonic observers so rapid as to su^o'^st a specitie 
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quafc protectne jneasurea arc m force and where, chieflj from ignorance, 
the public e'^tend but little or no cooperation m the prevention of disease 
Often there is no evidence of official control Under these conditions 
communicable diseases are «]u>te certain to travel with great rapidity 
However, this must not he accepted as an cximple of vrhat will follow an 
outbieak of tjpbus fever in tins or anv other countrv where modem sam 
farr icgulationa are in force and where the public extends intelligent aid 
in the prevention of disease The results which followed the outhroaks 
of tjphus fever m New Tork in and 1893 bear ample evidence of 
this In both instances the disease had gamed considerable headway in 
the tenement house districts particulirlv on the ca t side of the citv 
before its identity became known Notw ifUstanding this the disease was 
brought under control withm a coinpnrativclv short tunc, although the 
equipment of the municipal dcpartinnit of health in the wav of hospital 
service and other facilities was lar flora constitutuiB a perfect orgauiza 
tiun, and, besides the medium of mfeettou m tvpbus fever was then 
uuknow D 

It would seem quite improbable that an outbreak of tvphus fever could 
passbevoud control in th< Tinted Stitc iii fact domestic diseases con 
stitutc a far greater menace to (he public here than impoitcd ones In 
view of this it would seem uimeccssdrv to disturb the public mind m rc 
gard to the danger of this elisea c at least until its arrival here in the 
meantime piotcctive measures lie lu the hands nf United States public 
officials at foreign ports of departure in the wav of careful investigation 
before embarkation of those arriving from tvphus fever infected sections 
111 the interior 

Source of Infection — It was fonnerlv believed that tvphus fever like 
various other infectious diseases was trausmitted through the medium 
of foniUc This applies to such articles is clothing ba^^^igc mono md 
the like, which were believed to comc> iiifeetiuus orf,auiBius in tbeir active 
state from one persm to another This theorv although erroneous, has 
been banded down for j,encrafions and until recent veirs has been gen 
crallj accepted as the cimraoii nieitis of infection in tj-plius fever 

biicolle in France in 191)1 was the brst to report tint tvpbus fever 
18 transmitted from one pcison to another bv the bodv louse (Pediculus 
vcstmuuti) His statement was subae jueiitlv confirmed bj the researches 
of Ruketts and ^^lUler of the UmveiMtv of ( bica^o and afterwaids bv 
Vndersou and Goldbcrger of the U S Public Health and Hanne Hospital 
‘Venice, whoso investigation was carried out in ilexico This belief is in 
harmonj with certain peculiarities of infection which are familiar to those 
who have dealt with tvjihus fevei for it is uotorioiislv confined to jjtrsoiis 
of the class who would naturall> be the hosts of these insects For in 
stance, during the outbreak of tvphus fever in New lork in 1&92 and 
Is >3 of the largo number of cases dealt with bj the Department of 
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TlPllUS FEVER 

Vl\ HI II Dot\ 

Definition — T>pb«s fcici i> nn jcutc infectious disease abrupth 
ushered lu md associated with a general eruption and an carl> iiid pro- 
found imohemcut of the ucnous system It more mirkcdl) cuds b} 
crisis than auN other disease — usually from the twelfth to the fourtcoatli 
da> 

History — Theio are thuc diseists which m the pist hasc been ic poii 
Bible for great loss of life These are phguc, cliokra Tiid tsphiis feier 
Nothin^ nioie clearK reflects the > iluo of modern s'lmtatiou than tbc 
control or eVermmafion of these diseases fins relates particularly to 
t>phua fc\cr, which has «!0 long been idcntibcd with overcrowding, filth 
aud povert> that it is couiinonly known as ‘prison fever,” ship fever’ 
and famine fever,” indicating (he favorable conditions for its appoarauco 
and dissemination Until its activity during tho piesent Luropcan War, 
tvphiis fever had reached a remarkably (juitscent «tato aud except in 
Mexico it had practical^ disappeared from this continent 

Abundant and conclusive proof lias been presented is to the connection 
of this disease with hltb, overcrowding aud an iiapovcrishcd condition of 
the people whom it affects 

It IS fair to assume tint, with the knowledt,e wo now possess concern 
ing the source of infection m typhus fever, aud the known preventive 
incasuics which mav be employed, is well as the unproved methods of 
prevention at foreign ports of departure, relating to observation, medical 
mspcetioii and detention of those about to emhark, this disease should m 
the future ho far less of a menace to the public than it has been in the 
past, and its extermination ma> be hoped for 

Unfortuudtely a difference of opmion exists among those who have bad 
practical experience with tvphus fever concemiug tho degree of danger 
which mav follow an outbreak of this disease in a populous country where 
inoderp sanitary methods are m operation Ihis is due largely to the fact 
that, while some have dealt with tvj^us fever Loth here and abroad, othcis 
have vvitnessed its results only m foreign sections of tho world whcic made- 
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be favorable but have not been fulh reported Our present infonnation 
points very strongly to the bacillus isolated bv Plotz being the causative 
mieroorganisni but until cultures are obtained whicli keep tboir virulence 
or have tne power to immunize human beings or suitable animals a doubt 
will remain It is hoped that the investigations which are being carried 
on in Europe will determine conclusivelv the nature of this bacillus 

Incubation and Invasion — The ineubitiou of tvpbus fever usuallv 
covers a period of irom eight to tneJredais 

The invasion is abrupt and very brief and in this respect la partieu 
larly characteristic of this disease A person may retire apparently m 
good health and be seized during the ni^it or in the morning w ith a head 
ache and a chill or a cbiliv sensation Headache is practically always 
present The face becomts flushed aud the conyiinctn'B are congested 
These are early and constant signs of tvplius fever To this may be added 
an early involvement of the mental faculties It is the latter which has 
given the name of tvphus to this dinase the word tvphus indicating 
stupor and relating to the confused condition of the mind 

Temperature — The temperature curve is vciv cliaiactcristic and is 
best understood by a studv of the accompanving charts which are typical 
and indic'ite the range of temperature in actual cases which occurred diir 
lag the epidemic of tvphus fever in New York City m 1^03 1803 

The temperature rises rapidly and usuallv attains its height at 104* or 
morCj about the fourth or fifth day of (be disease when it becomes sta 
tionary, with some diminution id the momiiiQ After the ninth or tenth 
day in favorable cases the temperature begins to decline, and usually 
eontinuea so until rccoverv From the twelfth to the fourteenth day the 
temperature as a rule abrupth drops to nonrnl or subnormal , this is par 
ticularlv characteristic of the disease, for tvphua usually terminates by 
crisis at this time 

The Eruption — On tlie second to the fourth Uay of typhus fever the 
characteristic eruption appears the diagnosis of no other disease depends 
more fully upon this sign Without it a diagnosis cannot consistcuth be 
made 

llhiie there art other forms of infection which may produce an erup- 
tion somewhat similar to typhns fever that of the latter disease may as 
a rule be confirmed if siitficuiit lime is „neii tor this purpose Tht erup- 
tion of tvphus fever is quite apt to he present when the physician first sees 
tlie patient 

The true or diagnostic eruption of tvphus fever is petechial due to a 
minute hemorrhage in the center of the spot It can be casilv understood 
that such a condition would occur m the presence of great prostration and 
wcak.ue«3 of the vascular sv&tem The eruption is general over the bodv, 
aud may be particularly well studied on the flexor surface of the forearm 
or about the sliouldo s The eniptioii dots not occur in siicctssive crops 
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Health, onlj two or three of tlie mimber 'vtero from flic l>ctfcr walks of 
life In all other eases tlioie who contracted the disca'sc formed part of 
the teucmtiit and lodging popnJation of the cit> 

Utiology — Various protozoi md hacttrii lia\c in tlie pa«t been cou 
sidcred as possible causes of t>phus fe^er, but none of these has shown 
final tests with the probable exception of the last which was cnlfnatcd b\ 
Plotz in the liboratorics at the Mt Siiiat llospitil This organism is a 
noil motile small and ginerallv Grim positiic pleoinorpbie bacillus. Its 
length IS from 0 9 to 1 9 microns ind its aacnge breadth two-hftlis as 
great It is not acid fast, does not produce spores and produces no visible 
capsules It docs not pass fhroiigli tlie Rtrhefcld filter ' 

The bacilli are strictly anaerobic md are first cultured b} adding the 
blood of the patient to melted glnco c scrum a^ir, contained in long tc't 
tubes The colonics ire usually uuincroiis in cultures luidc from blood 
taken dnnug the fiist da>3 of the discisc, and gcnerallj negative from 
blood taken at the crisis and uvifonnij negative from blood obtained from 
more than tliirtv si'c hours after the crisis 

The blood taken earlv m severe cases ma) jicld several biiiidred 
colonics from each cubic centimeter, hut as a rule onl\ a vir\ few develop, 
and 111 about 50 per cent of mild ondcinic cases no culture develops Ouh 
a higblv trained bactenologisl with exact knowledge of tlio ttchnic ciu 
hope to obtain a culture Up to the present lime no others except those 
trained bv the 3It Smu workers have btcii successful 

Successful results have al o toeii obtained from the blood of infecttd 
guinea pigs aud mouke^s 

Olitskj has made extensive studies on the immune bodies m con 
valcsctnt cases and found that coiiipicmciit fixin^ antibodies and agfflu 
tinms developed rarelv before the crisis hut moat extensively betwcin the 
third aud tenth dij after Tht aulilodics, after reaching the maximum, 
were found to dmiinish graduallv 

Persons who hive been in close coutact, but who have not bad any 
symptoms sometimes develop antibodies Those who have not had this 
disease so far as thev know and have not kuovvinglv been m contact with 
cases have antibodies very rarely 

The cultures in the glucose serum media lose their virulence almo t 
immediateh, and these citlluies do not have the property of iinimiiuzmg 
susceptible gumea pigs and inoukeya This is peculiar as the animals 
have immunity when they have recovered from the disease The uso of 
the vaccine must, therefore, be understood as still in the evpenmcutal 
stage, and there is no proof yet of its being of value The reports of its 
in Mexico thus far aie not cutoiiragiug Tito European itsults appear to 

Wolbach and bis eoworber were entirely unable to substantiate tie worb et 
Plotz. Wolbach beheies tjphus to be due to an organism of the rubitt la tv]? 
Editor 
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of tjphus £e\er &hipkj of Camlind^i Etighnd, finds that bod^ lice 
cling tcnacioualj to tho clutLuig and aahile tboj ma> not be found on the 
surface of the bod>, tho inner side of the weanng apparel ne^t to the skin 
ma^ be coicrtd with them 

^ anous means haae been su^^ebted for the destruction of tho bod\ 
louse and aarious applications are adaocated a lar^e miinber of which 
cannot be depended upon It should be borne m mind that not onl> the 
lice but the nita must be deatro>td to ensure safeta and this requires aery 
actne measures If the clothing is worthless it is far better that it should 
be destrond b\ incineration otherwise stc im or boiling water ma> be 
used The latter agents ma\ ho depended upon for the destnietion of this 
insect and nits, proiided there is a proper exposure 

Treatment — Ibeie ipptais to be no s)[Heihc for tvpbiis fever ind 
there is hut little that can be done m the wa> of medication except b\ the 
vise of remedica to relieve the in«omnu or dchrnun to rtduie tho fever 
aud stieugthen tho heirt ‘Medium should be administeicd with great 
caution, for there is but httle doubt tliat m main instances the chanco of 
rtcoveiy which the patient mav hive had has been overcome bv the iiiju 
diciouB use of drUgS Coitaiu preparations have been suggested by various 
writers as particuhrh valuable in tie treatment of tvpbus fever The 
author s expeiitiicc does not cuuhiin this 

Cjld aiplieJ to the head is nsu illv „rafeful, aud (old sponging or cold 
baths are frcquciith eiuploved with ^^d eficcts althouji the latter pro 
coduro bv disturbing or exliaustiiig tbe patient ts often couira indicated 
The result in svich cases should determine if this treatment is to bo con 
tinued 

There is no simple measure more valuable to tho patient than fresh 
air, and there is no reason wbv those sick with this disease should not, 
under proper bodih protection be reuuved lutside on to verandahs or 
placed 111 tenta 

During the outbreak of tvphus fever in New Tork Citv in 1892 l&Od 
tho hospital accommodations for this disease were inadequate aud a tent 
service was provided m the grounds of Lellervue Iloapital during the winter 
months The difference m tbe mortalitv of casca treated in tbe ho pital 
and in the tents soon became noticeable being far less amoa^, those treated 
in teut« It must be Ixviiie in mind that m this di ease wo deal with a 
piofound svstcinic iiifectiou and there is abundant and continued proof 
that fresh air and its stimulating and tome effects are of inestimable value 
in the«e conditions 

^liat has just been said concerning the treatment of typhus fever is 
apparently in accord with the views of Dr George 0 Shaftuek of Boston, 
whose wido experience and valuable service during the outbreak of this 
disease in Servia is well known The following are extracts from a state 
nient made by Dr Shattuck 
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ns in typhoid fc\cr, but as one crop, altlioUgli it ina\ be irrc^jiilar m amv 
iHj, nt Its conipletiou It mnj last iifebt or ten daj s, and is iisunll} pn. ent 
when dentb oceurs prior to tbe cud of tbe sccoud n\ecb In some eases a 
shglit desquamation mn\ follow However, this is of no diagnostic 
importance 

A more niniutc description of the enipfiou is as follows At first it 
does not aasimic its true eh iracter, hut ipjiears is n rash winch sonictimcs 
ma> be mistaken for meashs The siwta ire irregular and larj iii size 
from a pea to those which are much smaller Jhc^ imj he isolated or 
rather grouped m patches, ind do not it first pnstiit the characteristic 
dark rose colored nppcarmcc, and inaj even disipptir on pressure The 
eruption gencralh presents itself first on the chest nnd abdomen, and 
afterwards on the arms ind thighs On the face and neck it is not oul\ 
pronounced but frequenth nn> not be delected Tins lia'» been iscnbiJ 
to the vor> viscid ir condition of this part of the bodv, idded to the os 
tremc hvporenm which occuis in tophus fever There is some rca«on to 
believe that this is the prosier c\phnilion In addition to the cniptiuD 
above referred to, a mottling of the skin occur 

The earlv cniptiou soon iiiidcroeKS a clnngc The spots become dnrker 
111 color, and do not disappear on pressure iubsequcntlj there appear in 
the centers of the spots dark bluish points known is petoclni?, duo to 
minute e^travisations of blood Ihis practically leprcscnts the true crop 
tiou of tvphus To coiuplcto the picture, a diiskv or congested appearance 
of the surface of the body is present, when is in typhoid fever, for instance, 
the skm retains its normal color or is even paler 

Prognosis — Ago haa largely to do vvilh (ho prognosis Verv voune 
children do not often die from it, and thoac who succumb are usiiailv be- 
yond early youth after (his (he mortality luerciscs, and at the age of 
fiftv the mortalitv n generally from 40 to 50 per cent particularly among 
those who arc addicted to the cxccssuc uae of ilcohol or have organic 
diseases or other debilitatiug causes One attack of tvphus fever generally 
confers immunity 

There is one factor present m typhus fever which is probably more 
constant than ni any other disease, that is the termination by crisis about 


the fourteenth dav It is very important tint this should be borne in 
mmd, particularly in doubtful eases, furthcnnoie the prognosis of tvpliua 
fever should be very guardedly given, for some of the most serious and 
apparently most hopeless cases at the cud of the second week may fall mto 
a deep and refreshing sleep after which thci6 is a rapid change for the 
better On the other hand, many patients who have safely passed the 
crisis subacqueuth succumb, although they may appear to be on the road 


to recovery 

Preyrentiy^e Measures — If the body louso is the. solo mcdiiini of infec- 
tion its destruction is the most effective means of preventing the extension 
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la typhoid fever the tempcJature rises slowlj and no pionounced im 
pairment of the mental faculties usually occurs m the earh stage of the 
disease, no injection of conjunctnae tikts place and the eruption does not 
appear until the second week of the disease Besides, m typhoid fe^er 
there are symptoms referable to the abdomen and the A\idal test is 
a\ ailable 

In tophus feier the true eruption is petechial and generally dis 
tnbuted about the bod^ appears in one crop onlv and does not disappear 
on pressure, nhertas the eruption in typhoid fe%er is gt-ncralh confined 
to the ibdomin is roac-colore^ and papular, occurs m successive crops 
and does disappear on pressure 



REltnEBT 

The differential diagnosis between tvphus fever and measles should 
be casih determined particularly after a dav or two Typhus usually 
affects the adult vvbilt measles gencrallv occurs during childhood While 
measles appearing m the adult may call for moro caution lu the differential 
diagnosis the profuse eruption the conjunctivitis with pronounced ca 
tarrhal svmptoms and little or no involvement of the mental faculties en 
erallv indicates the diagnosis 

If care is employed, malvnal fever can hardly he confounded with 
typhus fever, at leait no lon,^cr than is uccessarv to observe the periodicity 
and to detect the plasmodiura 

llenmgitis particularlv in the ccrebro«piml form may for a short 
period in some instances be mistaken for tvphus fever However the 
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“It seems to mo that the Servian epidemic confirmed tho view that 
unhygienic surroundings and insufhcieut food by lowering the vitality 
tend to cause a high mortality ” 

Dr bhattuch also bthc-ves that death occurring lato m tho disease is 
due to exhaustion associated with i gradually failing circulation and an 
inability to assiniilace tood Dr Shattutk is quite satishid thit medicine 
cannot be depended upon except m special instances, such as heart failure, 
restlessness, etc, and then it should he used with grcit enre He refers 
particularly to the importance of careful nursing and the probable lalue of 
intravenous injection of 8 to 10 ounces of a silt solution — particularly 
m patients who present a dried up ippearaiict, siigoisting a lack of water 
m the tissues 



Recovfbt 

It would seem, therefore, that the treatment in typhus fever relates 
chiefly to supporting measures, proper oounshmeat, careful nursing, ana 
hygienic surroundings 

Differential Diagnosis — Typhus fever may be mistaken for typhoid 
fever, measles, cerebiospinal meningitis, less frequently pneumonia, ma 
lana, and in some instances other acute infectious diseases 

In typhus fever the invasion is abrupt, in typhoid fever it is prolonged 
This 18 a very valuable point to bear m imnd m deciding between these 
two diseases which most frequently call for a ditferential diagnosis 

In typhus fever tic disease begins with a ripiJ ri«o of temperature, 
chill or chilly sensation, profuse headache, and early and great prostration 
and involvement of the mental faculties a suffused congestion of con 
junctiva; and an eruption vyhich appears on the second or third dav of the 
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readied its maxiiniini si\ dajs later and fell bj a rapid crisis fouiteen dajs 
after tbe rise began ” 

Dr Anderson concludes that t>pbus fever and Brill s disease are 
identical He aI«o reports that Roger Lee in a 6titd\ of cases recorded m 
the Massachusetts General Ho pital conforming to Brill s disease coieriug 
a penod from 1*103 to 1912, believes that tephus feeer in a mild form 
Las pre\ailed m Boston and \icimt> during tbit time He states that, in 
his stude of the records of 1 404 cases of continued feeer in that institu 
tiou of greater duration than sexen daxs 2t> cases corresponded evtreraeh 
tlcselv uith Brills description of txpbus fexor, this gixes a ratio of 1 
case of tjphus to 47 cases of typhoid fixer 

As a result of the aeveral inxestigatioos referred to particularlj on 
he part of inderson and Coldberger it is now geuerilh accepted that 
txpbus fexer and Brills disease are but ditfereut txpes of the same 
affcotioQ 

WTiile it la true that the bacteriological investigation of Anderson and 
Goldber^er seems to justify this belief, aud although the clinical pictures 
of tophus fexer and Bnil s disease arc more or less similar and theie mav 
be no other explanation for the presence of the latter disease there are 
certain points m connection witli the subject ubich should nceixe careful 
consideration before a tinsl comlusiou is made concerning the exact rela 
tiOQ bctxxeen these maladies It iua> be noted that there arc some im 
portant points in connectiou with Bnits disease and txphus fever xvhich 
aie unlike For instance, in txphus fexer there is almost alxvaxs an earlv 
and profound impairment of the mental faculties, whereas in Brill s 
disease this either does not occur or is present onh in exceptional casts 
furthermore tjphus fexer la a dangerous and aetixeh commumtable 
disease luxohiug a high mortalitx xxbcroas iit Bnll s di<iea<’e patients 
rarelj die and there is practicallj no evidence that it is communicated to 
others 

Dunng the past thirtx fix© jears there haxe been two epidemics of 
txphus fixer in Ixew "iork Citx, one duniig the year 1“'83 aud the other 
in 1&93 1893 In Iwth epidemics the ongiQ of the ontbicak was clearly 
and definitely traced to immigrants recentlx arrix lUj, on incoming foreign 
xcsbcIs, there is also definite proof that after these outbreaks subsided 
there wire no further reportid lasts of txpbus ftxir in Acw "iork City 
In Dr Bnll s report in the \mettcan Journal of lli-e Medical Sci« itces 
in 1910 ho states 

Clinically this disease resembles txphus fever more than it does anx 
other disease and I should baxe thought that I hid offered nothing to our 
nosology if it had been proven that typhus fexer had lost its virulence that 
it xxas constantly present m the community that it xxas not communicable, 
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imasion of cerebrospinal meiiiugitis is more ibnipt than tophus fever, it 
usuallj occurs with rcalh no promonitor^ symptoms, vomiting, which is 
a verj common symptom in cerebrospinal meningitis, does not, as a rule, 
occur m t^pluia Rigidity of tlio nape of the neck and opisthotonos con 
stitute tbo most important sig^na m cerebrospinal meningitis, wlicrcas they 
have no special relation to tophus fc\tr riirtliermore, m cerebrospinal 
meningitis death usually takes place in from one to three days, and in 
typhus fever the duration of the disease is much longer Vn truptioii 
does not alvvavs occur in ccrebrospin il meningitis When picsent it has 
no detinite or special fonn and can be easily diagnosed from that of tv pirns 
fev er 

\ careful examination of the chest will usually identify pncumouii, 
which 13 not a coinplieatiou of typhus fever, the pulmonary involveuicut 
m the latter disease being usually coiilitud to bronchitis 

In one fatal caso under the authors observation, where the patient had 
an eniptiou which was cxtremclv suggestive of typhus fever, the skin hav 
iDg m addition to the eruption cyanoved appearance, the autopsy showed 
a very extended suppuration of the riohl kidiuv, from winch was removed 
a concretion half tiio size of a hen’s egg W hilc eases of this kind arc rare, 
thev should bo thought of when the presence of typhus fever is 8ii«pecttd, 
particularly if there is no history of exposure to this disease and no out 
break has been repotted 

Bnlls Disease — In 1910, Dr Nathan E Rnl), of New York Citv, 
who had previously (1S9C) referred to this snbyoet, reported in the Iwrn 
can Journal of the Medical Sciencei \ studv of 221 ciscs of ‘m infectious 
disease of unknown origin and unknown pathology characterized bv a 
short period of meiibatioii (four to five days), i period of continuous fever, 
accompanied bv intense headache, apathy and prostration, a profuse and 
extensive erythematous, maciilopapular eruption, all of about two weeks 
duration — whereupon the fever abruptly ceases eitiier by crisis within a 
few hours or by Usis xvitbin three day% \yheu all symptoms disappear 

During the following year (1911) Dr Drill reported in the same 
journal further obseryation coueeming this disea«e 

Dr Brill s reports attracted the special attention of Dr Anderson and 
Dr Goldberger In rcfeieacoto this Dr Anderson states as follows 

‘^^e were struck by (ho very remarkable re'Jemblancc between the 
disease of Brill and typhus fever as observed by us m ilexico and as ob- 
served by one of us iii certain places abroad For this reason we endeav 
ored to gam access to a caso of Brill’s disease m order that we might 
determine if possible its relationdiip to typhus A case vvas finally seen m 
the ward at lit feinai Hospital and blood vas drawn from the arm vein 
of this patient and used for the moculation of monkeys One of these 
animals after an incubation period of ten days developed a fever which 
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scalded Beddin^, night clothes towels, etc should he <itenhzeJ by heat 
or bv the usual chemicals employed for this purpose 

Treatment — The treatmcut is pureh scniptoniatic and is es entialh 
that of an infectious fever 

For the seicrc headache the icecap is of scnice lu patients with 
marked back and limb puns it may be necessary to emplov anodcnes pref 
trablj the coaltar pieparations though these must be used with caution 
in patients with circulatory weakness RirtK codeiii paregoric or eien 
morphin will he required Ihe gnstro intestinal sMuptoms ire best con 
trolled bv a soft easily digestible diet which should be poor lu fat Pre- 
lirainar\ pnrj,ition is perhaps desiiable but the continued use of purga 
tnes is apt to increase the abdummal paiu and irritation (Waters) 
\oinifing may be ooutrollod hv chloroform water (^Vate^9) bismuth or 
lime water \Mioro voroitin^, doci not preclude it water should le fi-ielj 
idministeied Cardiac stimulation may he required in some patients 
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Symptomatology — The s^mptomatoloj^ is not unlike that of an ex 
nggerated catarrhal jaundice The onset imj be either gradual or sudden 
and the early stages are often associated x\ith soiere headache and dis 
tressiug pains m the back and limbs Gastro intestinal simptoms usuallv 
appear earlj There may be abdominal pain and there is iisuallj complete 
anorexia avitb nausea and aomiting uhicii may persist for seicral dan 
The boxvels are usually constipated and the stools may contam some bile or 
ma\ be totallx acholic and clay-colored Feier is aery aanable In 
some outbreaks it has been absent in the majority of patients, in others, 
it has been present from the onset but moderate m degree In still others, 
high fever h..s been common The duration of the ftver is, as a rule, 
about fixe daas hut it ma\ last for ten daas or c%cu longer The jaundice 
does not appear until the disease has lasted for scacral dais, four or fire 
usualh, IS not aery intense and may be associated with a slow pulse, som 
nolcnce and itehiiio of the Am It ma\ persist for aiccks It mai be 
ab ent m a certain proporiioii of the patients General and circnlatot) 
asthenia max bo piomincnt Rccoacry mav be rather slow , m somo out 
breaks four or fiio weeks elapse from onset to compltto comaksccnce, m 
others patients recoiir in less than throe weeks Tiie mortality in mo t 
outbreaks is ml \Mica fatalities haic occurred they have generally in 
\ohcd feeble infants or pregnant women At times patients haie dc 
lelopcd a state of cholciiiia which cliuicaliy resembled acute jellou 
atrophy 

The physical signs, aside fiom jaundice, haie been those associated 
with a general infection and, m many outbreaks, a slightly calar^W, 
tender Iner and an culaigtd aplcoii There are no scquelffi as a rule) 
though late nephritic complications occur occasionally Eelap»cs seldom 
occur Hemorrhagic manifistatious are so rare in mo^t of the reporte 
cases that one suspects that the occasional outbreaks in which the> were 
common niaa haac been true spiioehetosis Out outbieak icporteJ m out 
of the Southcni States as infectious jauudico was probably blackwater 
feaer 

Prophylaxis — So long as the causatiac agent of the di«ea«e is un 
knoaau, prophylaxis must be based on general principles The disease 
should be reportable and noaa is lu a feav states hen it occurs m » 
communita , patients sufftnng from it should be isoliteJ as there is 
clear evidcute of contact infection In many outbreaks catarrh of t ® 
upper air pas«ages is present, sug^^csting that these may be the porta o 
entry Care should therefore he taken to avoid contamination from t >3 
source and all secretions from the nose and throat should bo rcctned on 
paper napkins or old rags whidi may be burned Nurses should practice 
the technic of an isolation ward The excreta should be sterilized uuti 
furtbei knowledge shows whether this is necessary or not The 
used by the patient should be kept separate and should be thoroug 7 



PrOPHiL VXIS 


333 


ment of the disea'ie, we arc ts jct, without kuowlcdgc of an^ specific treat 
mcut Put tho fact that the lesearches of the last teu jeira ha\e shown 
(he manuer lu winch the disease is conreied has enabled us to formulate 
measures which offer distinct promise of the eientual control and perhaps 
eradication of the disease 

The treatment of the disease is best discussed h\ first takiDj, up the 
measures for the prevention of the disease and then those for the treat 
ment of the indn idual after the onset of illness 

Prophylaxis — rtasun of the fact that the diiease is conrej ed h\ 
the bite of an infected tich, all our measures for tho prevention of the 
disease are focused upon wavs to prevent persons being bitten by those 
insects and upon the eradication of ticks in endemic foci of the disease 

Before w« take up the general or commumtv measures which have for 
their object the endicatiou of the ticks wt shall consider tho e prophv 
lactic mcasuics which applv to the iiidividnal The first of tbe«c is avoid 
auco of localities, so far as possible within the endemic foci of the disease 
duniig the tick season 

Tor those who must enter the infected region certain precautions are 
suggested Thoj should avoid as much as possible personal contact with 
bnish weeds, ^lasa and auimats which now liarbor ticks Tickproof 
elotbin^ should be worn and the clothing and bod} should be examined as 
often as possiblo to sec that no ticks are thereon If a tick is found at 
tached to the bodv it should be at once removed and the site should be 
cautenzed immediatclv with 9 ► per cent carbolic acid or with a stick of 
Silver nitrate Care should be taken m removing the tick not to leave the 
head embedded in the skin The tick niav usuall> be readily removed by 
apphiug ammonia water turpentine liquid pctreilatum, or kerosene and 
It should be at ouco dcstro}cd as it has been dcuioiistiated that the hitc of 
a single tick inaj transmit the disease 

Tho reall} brilliant work of the Bureau of Vaimal Industrv m limiting 
and decreasing the spread of Texas fever of cattle which disease is also 
convejid b} ticks has showu what may he hoped for in our efforts to con 
trol Rock} Mountain sjxitted fever These efforts all hare for their 
(bje t the dccnaso in tho tick populitum Vs the stock fumi hes a food 
suppK for tho tick during the various phases of its life history, and as 
the fem da tick is fertilized dunug fttdin.. the killing of licks on cattle, 
horses aud other stoek bv dipping* m seme approved dip is of groat 
importance The dipping of all stock in tho region of the disease should 
be recjuircd b} law fioni earlv spring to midsiiuiincr The clearing of the 
land of brush and then bumiiig, will dcstrj> large numbers of ticks and 
their Cjygs 

bricks m 1013 showed tint even when ticks are placed iii the wool 
of sheep the} soon die, and lu later papers he h is brought out conv mciog 
data ns to the mipoi tauce of sheep grizin^ ovci inRcted 1 lud for the dt*- 
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ROCK! ilODNTUX SLOTTED FF\ER 
John T Amifisov 

Rock^ ilountnm spoltod ftver is an ncufc infections disease cliarac- 
terizcd cliiucilh b\ luadnchc, ))ini3 in tlic bick, joints md c\trcniitio«, 
fcMr of a lenuttoiit t\}x in cniptioii, it first inicuhr, later lecoraing 
pctcchnl and Mitli a tondtno to pm^iic of lortun pirts of the skiii. 
The diseise is tnuMnittcd h\ the bite of m infected tick 

Ilie disc ISO occurs in the Koekv \(onntnn and Picific stitc*, cast of 
the Coast Ranj,o Mountains Ibc great unjontj of eases occur during 
the tick soasDiJ from oirlv «pnnj, to imd imiincr IJjo first cases are ueu 
alh noted after tlie snow melts, and mere ist m number ns spring advances 
The V mile nee of the disca«o shows marked v mations for diifcrcnt scctums, 
as 13 shown hv the high cm inortalitj tn the Bitter Root Valiev of Mon 
tana md tho comparati\el> low mortulit^ in the region of tho Snako River 
m Idaho 

The icsjcarchcs of Ritketta Ring ’McCliiitic and of Pricks have con 
clusuclv demonstrated lint Rockv Mouiitam ■spotted fever is tiaiHiinttcd 
by the bite of the wood tick, Derimctnlor liuhrsom llio work of tbL«o 
investigators liis shown the presence of infected ticks caiight at large and 
that the n enoir of mfeetion is proha bh in the small wild animals of 
tho infected regions 

While we know that the tick transmits the di’^cisc we, as jet, do not 
know the ■vpccibc etiological OgCut, so that the ■vtitcmcnt of Ricketts still 
holds that the disease is a generalized invasion of tlic hodj bj a inicro- 
orguiism which, as vet, is unrecognized and uiiciilfivnted ” 

The disease heara i close clinic il lescmblaiicc to tvphiis fever, and eases 
of the two di«;cascs occlimng in the same locilitv would ho, at the bidaide 
difficult to diifercntiatc PortunatcR the inociil ition of the guinea pig 
blood from a spotted fever case induces m that animil, with great n.-,'n 
laritj, a charactcnstic reaction so that the diagnosis can he satisfactorilj 
determined 

While Rockv '\romitam spotted fever has been ohacrvcd for a gren‘ 
mail} vears and i e'cat many suggestions have been oirtreJ for the treat 
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eiitirelv on llie effect it lias on the pain's care hein^, exercised to avoid 
oierdosage and to follow each dose with a copious draft of water 
Phenacctin (Boners Dodds McCalla Ifumhers Shirlei Smith, Tailor), 
lalol (bhirlej), and the salicylates (Boners Mather Mills, Uunibers) 
inaj also be used, nhile some phvsiciana resort to the use of acetanihd 
(Taylor), the broraids (Numbers Springer), quinm (McCalla, Mooser, 
Taylor), and aiitipyrm (bprmger), mvirMiij, dosage and combinations 
In the more malignant type of the disease some use dry heat, or sponge 
the patient nith a hot 2 to a per cent solution of phenol (McCullough), 
and more frequently resort is made to the use of morphm (Dodds, 
Kellogg) 

In the nntera opinion, honever it is rarely ntcessarv or advisable to 
prescribe morphm or othei form of opiate in these cases If the bowels 
haie been properly cleansed tbeie are few cases that will not be made 
comfortable by the intelligent use of aspirin and hot baths (Bowers, 
Mills), or dry heat 

If the remedies gi\cu to relieve the pains ate not also suftici ut to beep 
the feier within reasonable bounds hydrofherui>y (Bowers Dodds 
McCalla Mills, isuinbcrs Pc st Sniiih, Springer, Stewart) may 
U resorted to with confidence Cold spouse batlis and cold pacha arc 
hufiicieut m most cases of bapcipyrcxia tubbing can bo used where these 
fail to reduce the temper itur AIills recommends bathing the patient 
m hot water, graduallv bnugmg tbo Uinperaturc of the water up to 
120® F 

In setere cases the eruption is often marked m the throat and on the 
palate, and the mouth tongtie and throat are dry foul, and distressingly 
uncomfortable In such cises a mild antiseptic mouth wash, containing 
also glycerin and perhap kmon juice if used frequently as a gar^^lc or 
swabbed o\cr the parts will contribute materially to the patient s comfort 

As consUiMium is practically always present during the entire course 
of the disease, a gentle laxatnc should lie cxliibited daily Nothin^ seryes 
better for this purpose than the W/haft of maqwna (Smith Springer 
Stcyvait) in sufficient doses to produce out or tyyo daily stools 

Regardless of the focr the nurse should be instructed to give the 
patient frequent sponge baths followed by ilcoliol rulis, to maintain an 
aetne and ccmfortablo condition of the skin and the position of the pa 
ticiit should be chan^jCd frequently to prevent hypostatic congestion and 
slouch formation If the skm itihcs or bums sponging with a strong 
soda solution, or applying an ointment of oil of eucalyptus, 1 part in 8 
parts of vascliu (bpnngcr) will be cooling to the skin and relieve the 
Itching 

llic Iteart often shoyvs signs of yycakucss and dilatation particularly 
in the older patients and this condition calls for the exhibition of diqitalis 
and strychnin preferably gixcn hypodermically Taylor adyisos the 
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structioii of ticks lie considers tint llie grazing of slioep results in tlie 
rcuioial of uiidi.igro\\tIi and the destniUiou of ‘5,00^ couutrj” bj 
close grazni^, 111 the rcmo\al or disappeannce of other largo mammah, 
both doiiKStic nud wild from the sliocp range, and in the destruction of 
ticks b\ the grazing sbeep, and finallj, it places tlio problem of tick eradi 
cation on an economic bisis 

As lueestigations ha\e shown th\t the small jmm'\l3 of the lufeeted 
region 111 1^ harbor large inimbcrs of ticks, and inaj also be sii«ciptible 
to the di ease and thus luiiiitaiii a rcser\ojr of infection for ticks, it be- 
comes of great import nice that tlic iiumlier of siinll ‘tiiimals be reduced 
as luncb as possible 1 or this reason Imuutics should be otlercd for tbc 
killing of tbo small animals, pirticiiiari^ (he ground squirrel, chipmunk, 
and others 

Treatment — Ihero aio few diseases for which more drugs haie been 
recommended than for spotted ferer niid as act we arc without a «atisfafr 
tor\ <>pcciho treatment, 'illhough attempts hive been made to prodiieo a 
scnim for this purpose Kicketts used a seiinn prcpiad from tlio horse 
b> imiminizuig with blood from infected guinei pigs, the scrum was 
found to have some protc?c(ivc properties and also jppircntl^ everted some 
influence on the developed disease in guinea pigs, when given carlv md in 
largo doses llcsults of its use in Luiinii cases did not offer much proniuo 
of Its value 

From the time of tho bite b^ an infected tick, to the development of 
dofimte s>niptonis, tbero is an incubation period of from three to niuc 
davs, diiniig which time, or most of the tunc, tlie patient mav feel cutircl} 
well, or he ma> o\poritucc obsotiro and milcfiiute sensations, ospecialij 
constipation and more or less hcadacho and general malaise At this time 
the patient niav not know that he has been bitten b\ a tick, the tiek or 
tick bite (if the tick has fed and dropped off) often not beiUg discuvenJ 
until tho ch iractcnstic svinptoms develop Usuallv, vvlicu the phvsician 
first secs tlicse casei, the patient is complniumg of considerable headache 
and pains in the legs, bick, etc, and h is from one to three degrees of fever 
In the Montana ca&ca, however the pains are not a verj piommcut carl) 
symptom (Dodds) 

hen first seen the patient slionld he given a hot bath and ordered to 
bed A generous dose of calomel and soda to bo followed by an cfBcicut 
sahne should be given- at once, and the patient instructed to dnnl ftedy 
of nater 

A great number and variety of drugs have been suggested for the reliet 
of the pains which are a more or less constant accoiupamment of this 
disease, espcciallj duriUg tho first ten davs Probablj the best remed) 
for the relief of the pains is asptrtn (ITcCalla, Mills, Numbers, Sinithj 
Spiinger, Stew irt), 111 doses of 0 33 to 0 G5 gin (5 to lO ^rs ), repeated 
eveiy two to four hours The size and frtquencj of do«c should depend 
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wcclv, then gradually reducts t!i<* do<!e unbl temperafuro remains norranl 
Ivcllopg and Retd bare each iisul sodium caeodjlate with apparent success 
lu a single ci c 

The dut uquirta careful snpoivision from the bcgiuniUo of the di^'Case 
to prcitiit nitcstinil ft mreutatiou and later proptrU to sustain and 
nourish the patii uf if the boueJs art kept open a fair)} generous soft diet 
ina\ be allowed most patients tLroUp,bout the entire course of the disease 
Alilk, buttermilk saner milth or Bulganm hutteriuilk koumi«» broths 
soft egoS soft toast, etc an u nall> well home aud rclishod the pa 
ticnt, and tan be repeated e\er\ two to four or six hours 


SUMMARY 

To «ummarue, (be chief ftatures in the treatment of spotted fei er are 
18 follows 

1 Preiciitiie iiKasttres b\ aioidin,^ etposiire to infection, aud tie 
lanuus methods for dcstroiing ticks 

2 luitial do^ of caloiml lud soda followed by a saline 
" Aspirin for pains 

4 IlydrotLtrap^ for fcier 

Sulphate of ina^nc^ia dailv and drink ficch of water 
0 SteM.hntn, digitalis and nliisky for weak heart 

7 Soft diet 

8 Bitter tonics, hydrochloric -icid and non in couialesccuce 
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routine u'lo of strjcbnm aa soon ns tlie puKc rate begins to rise, to be con 
tmued tbroUgb comalcseciice to support tbe wcakciud heart muscle 

Bronchitis complicates luaiij of tbn cases, nnd in alcoholics pntumonia 
IS liable to occur Ldtma of tbe luHoS is iKo reported as i fatal com 
plication Cases baiuig, lung compile itions rcipiire «pccnl care in nurs 
ing, frequent change of position m bed, and otbenMSC attending to the 
comfort ot the patient ind to tbe li^gitnc of Ins environment The 
heart usually goes bad m thc^u) cnscs and needs constant watching 
Whisky, eggnog, etc, nia> have to be given in addition to digitalis and 
stnebnm to stimulate and support tbe heart, and 0 x 3 ^tu ma^ be of hcuctit 
mcombatiiijj the carbonic acid puisoniiiQ 

Nephritis is not a comiuoii compUcatiou, but nearly all of tbo setcre 
or fatal cases develop nnmia, or at least i profound toxemia lienee the 
advisabilitv of encouraging dl patients to drink freely of water, and also 
tbe daily exhibition of moderate doses of uiagiicsnim sulphate or other 
laxative In the scvoi'o eases, if flic patients condition will permit of itj 
tbe hot bath or hot pack will be of beiitht by promoting activity of the 
skiu and relieving tbo overtaxed kidiicvs The slow silmc enemafa, drop 
method (Pca^c), or normal salt solution subcntanoously, may bo of 
special sen leo 

In the llontana eases cerebrospinal svmplonis aro frequently encoun 
tered (Kellogg), and delirium is practically always picscnt m tbo severe 
cases One ca«e is ixported where the patient developed an acute mama 
wbieb lasted about two inontbs after couv alcsccnce Hydrotberapv, s<?d 
atirea and restraining measures limit the physician s usefulness m these 
cases 

When the eruption involves tbo palate and pharyn^^eal walla as it 
sometimes does m the Idaho eases, gangreue is apt to develop and prove 
a serious comphcatiou, practically alwavs fatal In addition to the cleans 
ing and antiseptic mouth wash sUt^csted above, removal of tbe necrotic 
tissue may make the mouth less foul, ind thus add to tbo patient's comfort 
Gangrene of the scrotum and lobule of the car may develop m tbe very 
severe cases, the treatment being surgical 

Tbe earl> and continuous use of qumiu in large doses is rccominendod 
by Andenon, Muoscr and favlor, with tbo claim that it has a favorable 
influence on the course and seventy of tbe disease, but this claim is not 
sustained by tbo experience of many other physicians 

In using tbe qumin treatment it is recommended that tbo sulphate be 
given m 1 0 to 1 32 gm (1^ to 30 gi ) doses, itptated ever) four to six 
hours If tbe sulphate disturbs the stomach, the bimunate may bo given 
hvpodermicallv, 1 0 gm (15 gr) every six hours (Audcrsoi), or the 
quinin mav be combined w ith sodium bcniio ite, 1 0 to 1 t 2 gm (15 to -t 
gr ) of the former to 2 0 to 2 (>5 ( 0 to 40 gr ) of the latter ptr 

flay (Taylor) Alooser gives 2 0 gm (30 gr) twice daih for about one 
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INTECTIOT S MONONUCLEOSIS 
Thomas I bpiivT 

The dis(. 180 variously desiguited as lufcctious mononucleosis ’ acute 
Wugu l-ymphoblastobis or glaw'iu'ar fever is charactenn-d \>> a sudden 
or a gradual onset ivitb maiaiso vaguc aches and pain* moderate fcicr a 
general enlitoCim iit of tin. liinph nodes and of the splieii, and an unusual 
blood picture Tho leuWite count uhich iua\ k normal carh in the 
disease, gradualh lucnives and reaches its inasnnum uith tho highest 
point of the tcmpeiature This IcukooitoMS is due to in incrcisc in the 
mononuclear elements of the blood almost all of uhicli aro ipparentlj of 
Ivmphoid origin and which diff r from the normal small Ijmphocitcs m 
the larger amoiiut and slightlv changed nainnig reactions of their proto 
plasm and perhaps also in the shape of the nucleus The total count mai 
larj from 12,000 to dOOtiO cells with from (*0 to &0 per cent of mono 
nuclears 

The clinical picture is uMiallv that of a mild or moderatch severe 
Jebnle illness with no esptcialK striLm,^ features until the blood exaraina 
tions aro made Then if nu is not familiar with this, sindromc grace 
tears maj le entertained thit the patient rave be in the early stage of an 
acute hniphatic leukemia Tbepitient hiweier is nr t as ill as ouo would 
expect m leukemia there i<i i»j liemorrha^jic tendency there is no anemia 
lud the blood smear diftrrs fioin that of leukemia in an akcuce of nu 
morous smudp,cs of fragile cells ind in the variation lu the vhgbtlj patho 
Icgieal lymphocytes yyhenas m leukemia the cells usually bear a close re* 
semblvnce to each other 'Ihe entenon if ^.leatest yalue is the course of 
the disease uliieh in infectiou<i mononucleosis is biiiigii and in leukemia 
progrcs«iye to a fatal termination 

The duration of the lever m mfeetums luoujuucleosis is from one to 
several weeks With the disappearance of fever tho patient feels com 
fortable his strength returns gradually, the lymph nodes and spleen slowly 
become smaller and tho bl jod picture comes back to normal but, as a rule, 
unlj after several months 
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of tlie cases, the Ijmpli nodes m infectious mononucleosis aro not swollen 
to the large proportions frequentJj found in glandular feicr Further 
blood studies are desirable m tpulenucs of the latter disei e 

Treatment — The evidcnu it picsjint imlicafo*, that infectious mono 
nuclcosis 13 a self liimted di cisc running a usual course and that attempts 
at specihc tliorapy do not matenaUj modify its progress Osier reported 
a satisfactory rccoicn after fonr lutravenjus injections of arsphtnamin 
Several cases liaie been treated with sodium cacodilate Longcope men 
tioued one ca«e in winch the Roentgen ravs were used Most of the cases 
bale recQicrcd promptly with svmptnmitic treatment alone 

During the fcbnlc period, the patient should be kept at rest in bed, 
with a bland diet and with abundant fluids to dnuk A suftcient lavatne 
maj well be given at the hegmumg and satisfactory bowel elimination 
maintained throughout For the headache acbiii^ pains or other discom 
fort, aspinu or other mild anale.e6iC3 may boused or if necessary codem 
in 14 or V. gr doses 

Symptoms arising from the nose and throat may require special treat 
incnt. In the milder cases 1 ^argle or sprav of salt soda and bonx, "as 
of each in a pint of warm water helps to keep the mutosa clean and a 
10 per cent solution of protaigol may bo applied once or tyvico a day 
In aeycro cases with much cwidato and fal 0 luombrauis potassium 
permanganate (1 8 000 ) aud hvdrogeu pcroTid, one quarter or half 
strength maj be u«ed alteniatdy eytry two hours and the throat may he 
swahhed oceasionallj with a 1 per cent solution of iiiercurochronie -220 
Tho local application of arspheuaumi ma\ bo tried in throats from which 
the organisms of \ incent s angina are obtained Details of symptoinatio 
treatment may be found bv consulting the appropriate sections of this 
yyork, 

Conyalcscence as a rule is uneventful and directions to the patient 
dunn,, this period ma\ depend upou syanptoiuatic indications Blond 
exammatious should be made at intenaU until the differential formula 
of the Icukocj tea has returued to the normal 
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The etiological agent is imKiiown Ihc W i8«enmnu react oil is nega 
tive Cnltuus from the blood and fiom excised hiiipb nodes rcimiu 
sterile Animal inoculations but been utgatut There is freciucntlj a 
slight plnr>Uj,iti8 or tonsillitis or rliiiiifis and ciiltuits from the iio^e 
and throat hue «houn the xarictl Hon that one might txpect From 
the f^cqntnc^ of such lesions and of tirl_) cnlaroLnicnt of the cenical 

nocks It Ins heen sii^gi ted 
(lut the portil of eiilri is 
tliioUj,!! the mucous niciu 
hiane of the upper rc«pvra 
for> tract 

Its nosological classifi 
cation 13 It picsoiit iiiiccr 
t ijn Is It 1 definite en 
tit\ I Is it a specific 
infectious disease as it ap 
pears to he ? Is it a t'pi 
of reaction to am one of 
a mimhcr of iiifcctiii, 
agents? JIa' it bo an mi 
us\i d reaction on the part 
of iho patient to an orJi 
mr\ orgiiiisin uhicb in 
the aicngc pcr«on cilU 
forth the usual t'P® 
blood and tissue response’ 
Is there an\ relationship 
to leukemia? These qucs 
tioiis cannot rcccne categorical aiisuera now There is one hit of data 
w'hicb indicates that it is not an uunsinl response to an ordmar' infection 
In one of our cases duniig couxalesccnce when the polymorphonuclear 
Icukocxtes aud Umpbocytes were almost equal m numbers the patient 
became acutely ^icl with folliculai tonsillitis and pioinptl> ‘‘bowed a 
definite poUuiorphnnuclear lcokoc>tosi8 

The literature is somewhat confusing by reason of the f ict that series 
of these ease*' haxe been pnbli-^hod under \ariow9 designations 
and HoUtjhtoii speak of it as acute benign lymphoblastosis Tidy an 
Jlorlcy in krij,laiid and Mone m this cunntrx rejxnt ca'cs under tie 
title of glandular ferer and con'uder them identical w ith the c iscs dcsOT e 
bv Pfeiffer, Park West and others We are inclined to agree with T>ong 
cope the most recent writer on the suhyett, that such an identity is no 
uow 'certain Glandular fc\cr is described chiefly in children and as occat 
ring m epidemics Most of the reported ca^es of infectious inonomicleosis 
have been m adults and of sporadic occurrence In comparing description* 
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GL/NDITLAR FEVER 
Ai.i.a^ Rau&et 
Revised by George Bluraer 

This disease is an acute general infection of unknown origin It was 
minutelj described bj Pfeiffer m 1889 ainoc which time nothing new 
has been added to our knowledge of the subject The disease is mam 
footed by enlarged tender lymphatic glands, especially those of the cervical 
region, although the amll'irv and inguinal glands arc very frequently 
imolvcd and it is highly probable that the bronchial and mesenteric 
groups aro also affected The constitutional disturbance in typical cases 
18 considerable, there being high temperature, aiiorcuia, and vomiting and 
general malaise at the outset All moscmeiits of the head become painful 
and the neck is held more or less rigid and on the second or third day 
the enlarged ccnical glands can be fcU 

The most marked feature in all the cases is the enlargement of the 
hTophatic glands As a rule the enlargement btgins on the left side 
in the carotid region, and reaches full development by the end of the 
second to the fourth day Generally a few hours before its completion 
on this side the bcginuing of swelling upon the ri^lit side can be noticed 
Occasionally the swelling begins upon the rj^bt side, but it never begins 
simultaneously upon both sides To the eye the swelling appears as a 
smooth elongated mass beginning at the angle of tho jaw and extending 
downward and forward to a point somewhat beyond the middle of the 
jaw The mass is about the tbirknesa of the fin,,cr, and there is no matting 
together of the glands three or four separate -.lands can readily be felt 
Thev are always lender often painfnl, and generally cause stiffness of 
the neck. 

In 75 per cent of the cases reported Igr West there was also enlargement 
of tho postcervical axillary, and inguinal glands They were not all 
enlarged m one and the same case nor were they as fender as the 
cervical glands lie states also that in approximately half of his cases 
he could ftcl enlarged mesenteric glands this has not been the experience 
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Pre\tntiou is, therefore more a qaestion of the individual family, and a 
child that contracts the disease should be isolated at once. 

Isolation, to he successful requires, amoug other things, early diag 
noMS, this, however is usuall\ easy of determination 

Treatment — Alost nil of the cases an, ainoUg children and the di 
gestne organs are decidedlv disturbed from the onset Until the initial 
nomitiiig IS o\cr or nearlv so it is well to withhold all food and allow 
only water When the vomiting has subsided the child should be placed 
upon tho usual liquid diet of milk broth, and soups As soon as general 
improvement hegins the diet sboidd be increased without delay 

An initial purge should be given and the bowel thoroughly evacuated 
if toxic material exists in the bowel oulv good will be done hv relieving 
it of this It IS well to give an occasional dose of calomel, and West 
states that he IcUcvcs that the depression following the disease is not so 
^reat when calomel Ins been used Nevertheless, he found that in several 
severe cases the use of calomel m au attempt to bring on a crisis invariably 
seemed to make more marked aud lougcr continued the depression and 
anemia which alwavs follow the disease 

There u no internal medication t lat has anv marked effect upon the 
disease Salol iua> be given in moderatelv large doses, and probably does 
good tu some e iscs 

Diiruig the period of great discomfort and high temperature it is best 
to combine small doses of pbeuacctin with it balicin is said b} some to 
relieve the symptoms cousiderabh Forthbeiiner states that m an epidemic 
connected with luducnza ho was able to shorten the course of the disease bj 
the use of quinim 

Adenitis — Tho pain m the neck tna> be greatly relieved by local 
applications A cold compress or a small ice-bag over the affected glands 
13 an excellent mca«ure told bichlorid toiuprcs'ts as advocated, probably 
owe their virtue to the fact that ihrv au cold Lclladonna fomentations 
will often alleviate the pam, aud I have used a 2i per cent icbtlnol 
ointment to adv intago in some cases No local measures however will 
prevent tho development of the adenitis upon the other side of the nccL 
Suppuration of the glands wed not be feared, as this is an extremely rare 
event Dawson illiams uivcr saw it occui lu au> ofhiscases it did not 
occur m ^\cst8 series of 06 cases and this has been the experience of 
mauj others, Schaeffer however saw it occur twice m 21 cases 

Complications — CoinpUcatuma ate to be treated according to their 
nature as thej arise The di«caso is stngularlv free from them however 
V few serious cases of acute nephritis have been observed, and cpi^taxis 
occasiouallj occurs \moiig Chapmans own « children who had tho 
disease cpistaxis occurred in all of them aud m 1 it was so severe as to 
bo verv alarming TLe abdominal pain which occurs in so manj of the 
cases is not so severe as to require anv special measures. In some epidemics 
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of others, 'ind >ct, in \iew of the wide imohement of the lymphatic 
glands, it IS highly probable thit the mcseiitcnc gioiip is affected 

This disease occurs generally hetween the ages of three years and 
sixteen ^ears, although eases occur occasionally m infants, m adults it 
IS extremely rare After the glands have become enlarged the diagnosis 
13 comparatnely simple 

There need ho no confusion with mumps, hccaiiso the parotid glands 
are not in\ohed, and yet tlie swelling beginning upon the one side and 
later invohnig the other side giies the disease some rcscmblanee to mumps. 

As regards the origin of this disease, nothing dednitc is known hv 
some it IS regarded as a streptococcic lufectiou with the tonsils as tlie 
point of entrance, they showing at the time no apparent ksiou In 
nearly all cases of this disca'^c there is a conspienons absence of any ton 
sillar or pharyngeal inflararaalion Upon this point there is general agree- 
ment The constant presence of constipation led to the theory that the 
symptoms and adenitis might be duo to infection from tbo intc»tinc or to 
tho absorption of toxins from the retained feces 

Prophylaxis — In the matter of (he prevention of this di«caso we are 
handicapped by our ignoraucc of its cause and of the special conditions 
which arc farorablc to its dcrclopincut Fortunately tbo disease is not 
common and tbo number of cases developing at any one time is usually 
small ' An idea of tho proiwrtions of outbreaks nnv bo gaiiiul from the 
fact that several reports consist of records of 5, 12, and 21 cases Wests 
large scries of Oo cases is very unusual, hut it included cases that occurred 
throujjhout a period of four years 

As regards contagiousness, Pfeiffer long ago pointed out tho fact 
that the epidemic character of tho disease seemed to bo such as to confine 
it to a single house or family, beyond which it does not extend There 
was no connection between tho families affected, they lived far apart, 
were not acquainted with each other, nor had they been in conununica 
tion with each other Cases would spring up in portions of a city wideh 
separated from each other, there was no appearance of hou'^c to house 
infection, nor were there any outbreaks in the schools to indicate the 
school as a source of infection or as a medium of transmission In ficfj 
all evjdence of any regular method of sprcadiiit, the disease was entirely 
absent Therefore, it is apparent that any effort to close (he schools 
when a few cases of glandular fever develop in a community is uucalle 
for, and as a prophylactic measure would accomplish nothing 

When the disease does appear m a family, however, it usually attacks 
two or more children of that famiR West’s 9o cases occurred m 4^ 
families Chapman reported that *> of his own children contracted the 
disease, and, m 12 cases reported by Vipoud, 4 were in one fanun 

According to Morse tl sre nas a mild but fairly widespread outbreak in this 
country during lO 1 —Editor 
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MILIARY FEVER 
Ali^n Ramsey 

This IS an epidemic infections di'teaMj of unknown origin found almost 
exclusively in i ranee, Gcnnan> Vustna Italv and England It does 
not occur m this countrY and at the present time it 19 found chiefly m 
irance 

The treatment of the disease uill be better appreciated if its salient 
features are borne in mind It is characterized by profuse sweating, 
an erythematous and lesicuiar eruption and b\ a group of nervous phe- 
nomena The onset is usualh abrupt uitb fever sueatin^ a eeuso of 
gicat oppression in the prccordial or epigastric region and prostration 
This feeling of oppression or constriction is one of the most prominent 
symptoms, and «eems to be purelv nervous in character At the end 
of the third dav or upon the fourth the eruption appears, being first ervthe- 
matous and later becoming vesicular It appears first upon the sides 
and back of the neck, and then ^.radualh spreads over the entire bodv 
With the appearance of the emption tlwrc is a decrease in (ho coustitu 
tional disturbance and the patient feels much relieved 

Tho sweating constitutes the most constant of all the svmptoins, it 
appears at the beginning of the disease and continues throughout its entire 
course The sweats arc profuse and continuous and the patient is alwavs 
wet wi h perspiration 

kbout the end of the second vicek or in the beginning of the third 
week the symptoms subside and comalcscenco begins The return to 
health however is quite slow the loss in flesh hns been marked, and 
coinalcsccnce finds a variitv of soqueli? Some patients have edema of 
the low er extremities sometimes there arc flbrdlarj tw itchings of the face 
and the tongue is tremulous there miv be persistent insomnia, anorexia 
and profuse perspiration after the least fatigue cardiac arrhythmia is 
also present at times The slowness and coiuplexitv of the convalescence 
nre quite characteristic of the disease and this is true of mild attacks as 
well as of a\erac,e one« Several weeks arc u'^nally required for a restora 
tion to health and casts have been reported m which convalescence was 
prolonged for twelve months 
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tliero are mild cases run their course m tuo to four da}s, and 

require little or uo trcitmciit 

After severe cases there is marked depression, auemia, and frequently 
considerable loss m ■weight During this period an ordinary tonic regime 
must bo adopted, and some fonn of iron will usually be required The 
enlargement of the glands usually disappears before the end of the third 
week, and chronic enlargement probably ueicr occurs Complete rcstora 
tion to health frequently requires from four to sis weeks from the bcjjiu 
ning of comalesceucc 

Prognosis — The pp^nosia is csceptionalK j,ood, death being a great 
rarity In West’s 06 cases there was but 1 death, and that occurred m 
a delicate child just comalcsciiig from scarlet fcicr In fctciberts 
cases there was 1 death, m Vipouds senes of 12 cases theic was no 
mortality, nor were there any graie complications at any time 
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of auy se^ ere infection M ith marked febrile and constitutional disturbance 
An abundance of fresb air should be supplied, the patients gonu should 
be frequently clianged and a drj one put on and tlio bodv should he 
sponged once or twice a day to remoie all traces of perspiration and keep 
the patient free from odor The diet and car© of the bowels are to be 
regulated as in any acute febrile condition 

In main of the epidemics of this century quinm was used and was 
very well thought of During the eirtensive epidemic of 1&S7 it, however, 
does not seem to have been used, m that epidemic hydrothcrapeutio 
measures were employed for hiji temperatures and an expectant line 
of treatment was adopted bor the inteose nenousness in the early part 
of the disease sedatives may he used 

Relapses, which are very frequent in some epidemics, are to bo treated 
like the original attacks A rdap e is seldom fatal 
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ililiirv fc\cr 13 n (]i<!caso tint pnscnts a ^cit \^rlcf^ in its grm(\ 
In some cpidnmca then are stircil) Aiiy deaths, while in others the 
mortaht} is Tcrj high ihe prognosis lu t,tntnl must, therefore, depeui 
almost ciifirel> upon flu xinilinit wliieli (Ik diseibO di«phjs in the epi 
dcmic that ma> be in < Msteme it the tune 

The mortality ini> differ in Ninons hmlities during the same cpi 
dcmic, as in that of 1887, ulitii the different mortalities were 33 per cent, 
1 33 per cent, and 0 In lS9t Sclncffer reported an extensile epidemic 
m Aussee m a population of 5,000, with no deaths In 18a2 there wis an 
epidemic with a death mfe of 615 per cent Gncn a seicre epidemic 
with a high mortahti, there is no symptom or condition upon which "e 
can Tcli for a prognosis , under such circumstances one cannot cien he sure 
of recoven m a mild case 


Prophylaxis — V stuih of the fuipicim and character of the out 
breaks of this di'case m recent ^ears seems to indicate that it is on tbe 
decline This is m harmonj with the e,eiieral tciidcnev of llio thcekingof 
or dcchno of acute infections Our knowledge of (ho I'lrious factors iii 
the etiology and transnussiou of this e]i«c-iso is still iiuite meager, howeter, 
it seems to be established tint thobC r<g,ioii3 where the disease is ondcnic 
are damp, b-idli drained, or niarsh> ImproiLiiiciits m sanitation and 
the dning and draining of the wet lands, botli for h\gitmc reasons aud 
for agricultural purposes, ait prohibit responsible for (his decline in 
the disease Neiertholt^s, wc must not forget tliat under the old bad 
siiiitat^ conditions there were some long periods between epidemics, and 
the possibility of a reenidcsccncc of tho disease ci cii under better sanitar’? 
conditions must be borne in mind 

During an actual outbreak of miliary fcier tho usual means of com 
bating an> contagious disease should be adopted The patient must be 
isolated, his clothing and utensils disinfected, and the room must be di^m 
ftfeted when the disease is oier It is interesting to note that Brouarac» 
m an e'^tensiie epidemic thirty “leNcn years ago, orgauized i di«mfictin 
corps which attempted wholesale disinfection bj means of steam Sou 
long a convalescent patient is capable of infecting others is not as 
known If moie were known of the method of transniiasiou of lUilmO 
feici, it might be possible to take much more effective measures for ds 


complete eradication ^ 

Treatment — roimcrlj it was a popular idea among the lutj? 
especially with tho peasantry, that it was injurious to the patient to nrocic 
his wet clothing Instead, his sweating was iiicieascd by adding inucu 
extra bed covenng and b\ excluding all fresh air bv keeping both doors 
and windows closed, and by plying him at the same tune with hot aroni->t“^ 
drinks This is supposed by some of the French physicians to have been 


the cause of many deaths 

In the absence of any specific medication the treatment is largely tua 
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of anj severe infection with marked ftbnio aud constitutional disturbance 
\.ii abuiid nice ot frcsli air should K supplied tlu patient s gown should 
be frc(;upntl} changed and a drj one put on, and the body should be 
sponged onto or twice a daj to remote all traces of perspiration and keep 
the patient free from odor Tho diet and care of the bowels arc to be 
regulated as in an\ acute febnie condition 

In manv of the epidemics of diis ceoturj quinin was used and was 
Terj well thought of Durin^, the ettcnsivo tpideinio of 1887 it, hQwe\er 
does not ‘seem to have been used m that epidemic h^d^other4peutlc 
measures were employed for high temperatures, and an expectant lino 
of treatment was adopted lor the intense nervousness m the early part 
of the disease sedatives may be used 

Kelap es, vibich are verj frequent lu some epidemics, are to be treated 
like the original attacks k TtUpsc la seldom fatal 
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TRENCH FEVER 
Homlb F Sw ift 


Synonyms — Trench fc\cr fi\e-clij ft\er, qnmtau fever, Volhjnian 
fe\cr During the War tins malady rcccntil maiij other names derived 
either from tho moat pronounced a^mptoms or from the locahtj in which 
the first cases were noted 

Historical — \lthough scattered references to conditions rc'cinhliii, 
trench foier can bo found m older literature, pracficallj all of our defimto 
knowledge concermiig this disease was obtained during tho World War 
Often confused with influenza and also called ‘p^rcsia of undetennmed 
origin,’ trench fever doubtless existed along with tj pirns as an endemic 
disease m Russia where it was first described by Austrian armj medical 
officers among their troops takiug part in the carl} invasion of Galicia 
and Volhynia Gorman troops on tho Iviisviau front «t)Oii contracted it) 
and probablv soldiers of the Central Powers served as earners of the 
infection to all militarv fronts whence it was disceminatcd to tho lines of 
commumeation and nnlitary centers m the rear VlthoUoh *0100 eases 
developed among civilians it is noteworth} that by far the majority of 
individuals infected vvero connected with the armies Following the 


armistice and the placing of the soldiers lu permanent, louse fixe quarters 
there was a rapid falling off m tho lucideuce of new cases ^fanj patients 
with chrome forms of trench fever were cared for m militarv bo«pit 3 U 
or invalided out of the annies These patients are the chief concern of 
phjsicians in private practice, not oul} because of their iinalidisin, hut 
also because of the possibility of their hecommg a source of infection if 
infested with lice 

While the official records of the American armv show oul> a few 


hundred cases of this disease to have been recognized, the incidence was 
doubtless manj times greater The majority of tho reported cases m the 
Vmerican Expeditionary Forces vveie from the Third Annj, where the 
medical officers were especially instructed m the diagnosis of trench fever 
It IS highly probable that the disease was as prevalent amono the divisions 
comprising the other two armies, but that it was confused with influenza 
which was very common at that tunc, the two diseases are often indis 
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tinjuishablo unless tlio patients aie \erj carefullj studied over relatnely 
long periods 

Since tbe dost of the War tlie cnilian populations of America, Vustrn 
England, France, and Germans have been practically free from trench 
fe^er but the louse-iiifcated countries belonging to the fonucr Eussian 
Empire doubtless continue to furnish mau\ cases of this fever as ucll as 
of typhus This view is corroborated b> the experience of the Interna 
tionnl Fed Cross Typhus Fever Commission which found both conditions 
prevalent m loland It is lutcrtbting to note that both are spread bv 
insect vectors — usually bod\ lice — and aic also intimatcU associated with 
the presence of the so called EicLettsia bodies in these insects 

Trench fever was accurateh described by medical officers in various 
armies. Two commissions, out English tbe other iVmcricaii, added much 
to the exact knowledge of the mode of transmission and the nature of tbe 
virus Tho clinical matinai furmsbed by the volunteers who submitted 
to inoculation permitted us to Uaru more dcfiniUly the wide variations 
ID different cases and from these patients it was possible to infect hco 
so that the nature of thi virus and tbe relation of tho infcctiousness of 
the lice to the appearance of Rickrttsia bodies could bo more aceuratelv 
determined Tho original description of EuktUsia bodies m infected lico 
was made by German annv medical officers 

Definition — Ircncli fever is a specific infectious disease characteriiod 
by an acute onset with pvrexia and marked general toxic symptoms, by 
pain involving exposed periosteal surfaces tendinous and aponeurotic 
attachments by conjunctival toiigostiou, transitory macular eruption and 
enlarged spleen There is a muked tendency for tho symptoms and si^jUS 
to disappear and recur at more or loss regular intervals, although in some 
iiistanus there is a continuous eourst Occasiomlly trtnch feyor bccomts 
chronic yvben the outstanding svmptoms are neurasthenia and an abnormal 
condition of the circulatory s\stciu yanousK designated as effort ayii 
drome,’ or disordered action of the heart Tho infectious n^ent is 
usually transmitted by the body louse aUboUt,li tho uniio of patients ma\ 
contain the virus and induce an attack of tho disease if brought into con 
tact with excoriated skin. 

ks the temperature curves are the most tangible objective evidence 
of infection, the different types of cases have been classiticd according 
to their fevers Few diseases present mere widely diversified fevers, and 
onr expcrimcnfally infected patients proved that all types mav nnso from 
the successive inoculation of different indinduaE with the same strain 
of virus The various tv pcs of temperatnre curves may be divided roughly 
into two groups (1) continuous (2) rclapsin^ Under 1 we have (a) 
short mflucuzalike form with fever lastin^ one to six days, and (h) long, 
typhoid or septic form with fever lastiiu, from a week to a month or more 
Under 2 may be placed all forms m which relapse is the outstanding 
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feature (c) Itto cycles of three or four (li\3 focr with an mten-cning 
afebrile period of about twenty four hours, (d) several cycles of fcicr 
with each caele bcginmug catry five or six. daas and lasting two to four 
davs, (c) niduidiial bouts of fever lasliii^ twenty foui to thirty siv hours 
with relapses occurriiip, every five or si\. days Xot iiifrcqucutly combiua 
tioiis of foiiiis d and e are siiii lu the suiio cast, ca«cs ire al'io “^cen m 
which, at the time of au expoettd relapse, there is no fever but increased 
pulse ntc and other sviiiptoiiis of a relapse Finally, a certain number 
of patients have lon^^ continued, low ^rade fever with free intervals follow 
ing no particular course 

The pulse rate usually parillels the temperature curve for the first 
three wcel s then, if the patient has not overcomo the infection, it becomes 
mote rapid, and attacl^ of tachycardia occur at irregular lUtcnaU, or 
the rate may be coiitmuoiisly hieh, vvith accompanying symptoms of 
prccordnl pun, palpitation, and weakness This state of affairs mai 
persist for months, even years, the But sU Commissiou has shown that 
such iiaticnts art carrying the virus — \ proof that they arc still suffering 
from an aetivo chromo infection 

It is convemeut to discuss the other symptoms in connection with the 
pyrexia Tlio onset is usually acute with marked prostration, hoad&cho, 
especially postocular and temporal piiu in the back, in the extremities, 
and at times in the abdomen, often dryness of the pharynx and slight, 
dry cough TJsuallv there is transitory conjunctival congestion and pam 
on i-otatnig the evcballs al«o a moderate number of red macules over 
the abdomen which disappear completely on pressure In ouo-fourth of 
our patients a moderately uilaigcd spleen vvith a firm sharp edge was 
found the fir»t day and vu Ivvo-llmds of them hy the fifth day Most 
patients have a palpable spleen some time duriu^, their infection, m some 
for only a few davs in otbeis pcrsistoutlv According to many Gennan 
observers there is frequently a similar enlargement of the liver, hut lu 
our experience this was rare 

Early in the disca'^e many patients complain of uniiary frequency 
without anv objective manifestations to explain it Transitory febrile 
albuminuria is not infrequent Aside from febrile anorcMa, no character 
istic gastro intestinal svmptoms arc present 

Pam and tciidcrncss ju the slims arc outstanding features m many 
patients, but systematic examination often reveals similar pains iii other 
regions, especially m the back The severe shm pains and “rheumatic 
paius’ about the joints often are not noted until the second week and 
may thereafter recur daily or be present only with each febrile relapse 
\Yhen present daily tliey us\ially appear m the Ute afternoon and persist 
during the nioht> they cause much of the insomnia that is so prominent 
a feature in many cases Tenderness on prtssuie over superficial bony 
prominences can be easily elicited in most patients complaining of pain. 
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leadeniesS is also often found 1>> €\ertinp pressure oier such regions as 
the fascia lata ftiaoris \bdominjl pain simulating that of appendicitis 
hat usiialJ> lalahral is found iirii m miuj piticnts Insoiiuiia early 
toxic in origin, later due to pam is often a marked and troublesome 
symptom 

ifoderato IciikocNtusia uifh i relatire mercase in poUmorplionuclcar 
leiikocjtes IS usually found uilli the early bouts of fcier, occasionally 
there is marked leukopenia Later in the subacute or eirouic forms of 
the disease, there is a relative increase in mononuclear cells 

Lccaiiac of the non fatal character of the infection the onh histo- 
pathological ehaue,c8 that have bten reported are in the macules where 
m the Inpcrcniic and edtinafoiis cerium there is a perivascular jntilfration 
of lymphocytes mixed with some poivinorplionuclear leukocytes 

Mode of Transmission and Prophylaxis — Thi di ease is due to a 
spocifie ctiologic agent that behaves m th^ presence of various physical 
and chemical environments id o manner s milar to that of many filter 
pas lag mieroorgauisms It is fmiid otcisioualh in the sputum of 
patients often in the viruie aud alwavs iu the blood at some stage of the 
disease It is also found lu tbc bodies and cvreiucut of body lice that 
have fed several times upon trench fever pituiits but dots not appear 
until an iiitenol of from five (o tin davs following the infecting feed 
and then persists until tbc doth of tbe lice Their is a icmarkablo 
coincidcti 0 Ixtwien the infectivitv of louse excrement and the appearance 
of Pickcttsia bodies in this materia! 

Vlthouoh men may be mfectcil simply by the bites of the infected 
lite, they are more surely infected l>\ ippiving the excrement of such lico 
to their scanfled skin It is important to rccoguirc the lattir possibility, 
for clothing and other matcml contiuuiiig inteettd louae fetes may still 
lo a source of danger ercu though Joiioo-frce I ue may bo eradicated from 
clothing by dry heat at GO C but exposuie to moi«t belt of at least 
70 C 18 necessary to kill the ymia The infictioiis agent can survive 
several months in dried excrement from hce 

Diagnosis — Tiench fiver must be differentiated from influen a, 
fvphoid and paratyphoid malaria spirochetal relapsing fever dengue, 
typhna and epidemic jaundice (Weils disease) These diseases are 
distingui bed by certain positive findings peculiar to each condition often 
It IS necessary to follow and iccoid accurately the symptoms and signs 
m a treiiLh fev cr patient for a mck or ten dav s hi fore a < orrect diagnosis 
19 possible Ihe relapsing cbarictcr of the svinptoias in the hrst VTceks, 
the peculiar liardiiess of the spken, the cliarietiriEtic macular rash rtciir 
ring with each relapse and the extrcmelv annoying shin pains are all 
helpful in establishing diiguosis The diagnosis m the cliroiiio form of 
the disease rests upon the history of the characteristic relapsing symptoms 
at tho on«ct aud a clinical picture of iicurasthcaia, a upid irritable heart 
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— cspccialh after slight exertion — and a persistent loss of weight, or fail 
ure to regain weight lost it the hcginniiip llic ilciclopincut of Ilickcttsm 
bodies in the excreta of normal licc tliat had fed upon a patient suspected 
of having a chronic trench fever would be stroiigly confinnatorj evidence 

Prognosis — !No f it il tises of ticnch fever have been recorded From 
85 to 90 per cent recover completely withm two months About 5 per 
cent have persistent svmptoms and tlio coiulition called disordered action 
of the heart In onr cxpenciicc, iiieii under tliirty five years of age 
recovered more quicklv than did older individuals Patients with severe 
symptoms and hi^jli fever in the first two weeks seemed to develop an 
immunity more rapidly than d^d thoac individuals with indefinite symp- 
toms and low grade fev cr 

It 13 dlfhcult to ho certain when a patient is completely free from the 
disease Recently I have seen solidcrs infected iii 1918 who were still 
havuig, periods of illness unexplainable ou any other basis than that of 
relap cs of troucb fever 

Treatment — Thou is no known specific treatment for the di«oa«c, 
lieuco therapy must bo largely symptomatic The recovery of a patient 
depends upon the development of iii iiiinnimty which is more or less 
trnnsitorv All therapeutic im'isures usually employed to help a person 
develop his resisting power to the Injust digrro should bo applied, not 
only dunng the fcbnlo period®, but between tlum Host important arc 
rest, attention to nutrition, and, fitiallv, proper exorcise Iho weioht 
curve is a fair index of the piOcixss of the disc 1*0 Except when houug 
high fever tho patients arc able to assimilate amounts of casih 
digested food, m the chrome stages it may be necessary to cater to a 
capricious appetite 

Because of pain and lusomma tho securing of rest is more difficult 
than m many other diseases At tho onset and during tho acuto relapses 
tho patient willingly follows the doctor’s directions to remain in hdi 
between relapses he often ftels well enough to attempt almost any exertion 
It IS advisable, however for him to remain m bed until the probability of 
a relapse has passed Then he should he gotten up slowly with a constant 
ookout for a relapse which is not iiifrfHjuciitly induced by exertion Undue 
or prolonged incicasc m tho pnlscrate indicates slow convalescence 
tho patient is able to be up all «la> without discomfort, he should vuidcigo 
a course of graded exercises until he has reached tho point where he is 
able to resume hia usual activities During this course ho should ho 
carefully watched for relapse®, for m our experience it was a common 
occuneuce for them to follow unusiml exertion on the part of the convales 
cent When relapses occur it is utcessarv for flio patient to return to 
his bed and resume a slower convalescent regime 

Certain drugs are of value m relieving tho pains We found a«piri“ 
and phcnacctm 0 3 gm (gi v) to ho offcctivo in tho majority of eases 
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This caa to repeated two or three tunes a daj if necessary When this 
did not control the pains, the addition of codem to the mixture aiforded 
relief to most patients luiidi was it nece saiy to resort to the use of 
opium or inorphiii, although uiaux Lnglisli and German medical ofticers 
state that thc«e drugs were needed m the most stiere cases Pjramidon 

0 3 to 0 C gni (gr v to x) is aery effectne m allcMatiiig the neuralgic” 
pains and headache When the patients begin to get out of bed it is often 
useful to giic a bitter tonic containing nu\ \omica For the insomnia 
occurring earlj the sedatives a]icad> tnentioucd arc the most elfective, 
for that occurring later, a combination of aspirin and veronal is often 
usefuL Hjdrotherapcutic sedative measures are also of benefit at this 
time. 

Numerous forms of non spccihc protein tberap% and intra\enoua injec- 
tions of colloidal substances wen tried duriu„ the War bj various observers 
in an attempt to cut short the course of the disease It is diSicult to 
estimate tho true value of onv therapeutic in« asure of this hind because of 
the great variation m the clinical picture in untnated patients From 
tho observation that those patunts bavin... severe svmptoms and high fever 
earlj usually recovered more rapidlv and completelv than those failing to 
react vaoleutlv, it might be assumed that the induction in the latter tjpo 
of individuals of the well known fever and leukocytic reaction so char 
actcnstio of non pccific protein thcrapv would n iilt in a rapid cure 
Richter and faweet and VVilmcr mlc^ report rapid neoverv of fair 
sized senes of patients who received intravenous injections of 10 cc of 

1 per cent collargol every two or three days If patients with the chrome 
disease arc encountend who fail to respond to more general measures it 
might he of value to try this treatment 

Patients with the chronic forms of the disea«e must be treated from 
the point of view of undemounsheJ nervous chronically poisoned indi 
Tiduala Here special care must he given to feeding the patient sufficient 
calories m properly distributed food to help him regain his lo«t weight 
^\^len he is afebnle for two or three week-v graded exercise is most useful 
Hvdrotherapy or chalice of climate to that found most hencficial for 
tuberculosis patients is often of value These patients are often of the 
neuropathic type normally easily discouraged hence it is important to 
^PP^y proper psychotherapeutic measures Exercise in tho form of games 
IS frequently of benefit, but it must be regulated and controlled Byam 
states that the administration of thvroid extract m small doses is often 
helpful in cases of this type He also recommends atropin beginning with 
1/300 gr and increasing the dose until a steady ing effect on the pulse is 
obtained We have had no experience with cither of these preparations 
in the treatment of this condition so are unable to make definite state- 
ments as to tbeir efficacy 
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ActiDomjcosis 13 a clironio nifwtion due to a «pccial t^pe of fungus, 
Utuionncca boiis uhich attacks l>\ prcfcreuce connectno tissue but 
Vihuli raa> mvohc other tissues or organic structures >f the bodt It is 
charactenzod the fonnation of I'Kalizcd mas of eonncctne and gram; 
latioii tissue enclosing multipK abscesses In the punileut matenal from 
these absusscs the causatue organism is found in small massts resembling 
sulphur granules The disease is widely distributed and is more apt to 
atfect adult males It is somewhat uncomroou but not rare 

Symptomatology — \ccoiding to its location in the body the disease 
IB usually described under the foMowiug laneties 

Ceniro/aeMi/ lciitioMyco'<if ‘ — This form includes more than one-half 
of all cases Infection takes place tbroUp,b the mucous membrane of the 
phaniix and mouth or probabK in tbc majorita of cases around carious 
teeth particuUrly those of the lower law Toothache and aanous dental 
affections frccjncnllj precede the dicclopment of the disease The process 
extends throiiph the jaw or dircctU into the Soft tissues of the face and 
neck with the formation of circuiii cnbed nmlules or mfiltiatcd masses 
in the subcutantous tissues lamful subperiosteal swellings iria> occur 
around the teeth and occasionally nkenting nodules on the tongue Vs 
the disease progresses nmltiplc abscess formation occurs and discharging 
sinu es appear on the surface Tbc oyerlymg skin maj assume a dark red 
or purplish color and haye i lamp> uiieytn surface As a result of the 
extensue conucctnc tissue proliferation the whole affected area has a 
wooden induration which usually extends cousidcrablj bejond the areas 
af apparent suppuration Extension maj take place to the brain bones 
of the skull and ineniugcs The gcmral hiiltii is not usnallj affected so 
loEj, as the disease remains localized in the face and neck areas Pam is 
not a prominent symptom but may be present particularly after secondary 
infection bas taken place Trismus often occurs when tbe muscles of 
mastication are affected The Jym^atic glan Is are usually not implicated 
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Thoivctc lc/jH 0 })iifO 6 ts — Piimin infection tikes pheo in the lnng«, 
u uall\ tlmnt"h iiih ilition of the fuii^s ou p irtitUs of dust The ph\sical 
sijHis ire tho^c of broiuliitis ptilmoiiar) luhltntiun md abscess fonuntion 
The condition sUp.(»t«fa tulumiloMs with (1 il exception tint (he Insis of 
tlio lniip,s ire usniilx first imoUctl ilicrp js eongli uitli i miicopurnlcnt 
and freqnciitie bloods spntuni Imohement of tho plciin gives n't to 
signs of plenritis iiul fn.iine«tl> of tiic ipsiilated thud riicro inflj be 
retraction of tlie ebest wall with hinitition of motion and dislocation of 
the heart Vftcr the disease, h >3 re ichcd the plciiri, it usuillj rapidlr 
involves the thoracic v\ ill, txlendiiig thioiigh the imiselcs to the sullcutall^ 
ons tissues vvlicic it produces localized areas of induration with siippura 
live foci and simis formation After a (imo there ensues loss of strcnjtli, 
anemia niobt sweats dvspnea and nsnallj sboht fever Tlie esophagus 
ina^ oecusionallv be imoivcd, which imv cinsc pun and difficult! la 
swallowing hxtcnsiou to (he heart and pcncardinm maj occur 

IWomoiaf IcliJiowycoMN— In (his form of tho disease the portal of 
eutrv IS through the uitcatmal tract, allbongli occasionalI> mfcction mar 
take place bv mefast isis or extension from (he ebest llic earliest signs 
are usuallv in the ileocecal region and arc associated with the development 
of an mdiatiiict irregular mass which is not iKuallv painful and shows 
no characteristic features This ma\ be the first luauifcstatioa of tlie 
disease, nr it inaa ho preceded oraccompauicd h^ fever, chills, night sweats, 
mtostinal colic ami vumitiiis, Ihc mass, however, inav appear iii other 
localities but evcutuallv extension lakes place into tho abdominal wall 
with absccsS and sinus formation J uindiec nuv bo present from involrf^ 
nicnt of the liver, and oslilis and pvcloiiepbntis from imohement o' 
the unnarj tract Accordin,, to Wn^lit, the disease mn} simulate appcndi 
citis, tvpboid fever careinonia of the mtcstims, tuberculosis of the ileo- 
cecal Ijmpli nodes abscess of tho liver, psoas abscess niid sarcoma of the 
iliac bone 

If the pieiccss boeomes widelv dissciniinted, the svmptoiiis are those 
of pvcmia Involvement of the central nervous svstem with its special 
sjmptcjmatologj occasionally occurs through a general metastasis or exten 
siOD from other tissues 

Cutaneous Icfinowi^cosis — Sometimes tlio skin is primarily invol'ca 
from direct inoculation with the oigamsin Pels has leportcd a case 
following, tho application of diewing tobicco to a wound on (he baud 
Ifodular infiltration with miiltiplo ahacesscs and ulcers characterize 
form of the disease and demonstration of the actiuomjccs m the pus is 
necessary for a diagnosis 

Etiology and Pathology — ^Tho disease is due to a fungus the Vctino- 
myees bovis, which also produces tho condition m cattle known as ‘lumpy 
jaw ” It w IS discovered m the ox in lb77 by Bollinger and Ilartz an 
m the follow mo year by Israel and IVolf in human beings It is foun 
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m the pus from diseased tissue in the form of i.lunctenstic yellowish 
granules which aiciagt the size of a pmhind "Microstopicalh , these 
small bodies an seen to Ix^ cniupuaid of i ccnfnl mass of intcrlacmg hla 
incuts or coccuslikc lxidic& fn>m which ridutc slendei branched or 
iinbr milled threads which sliow ch cricten tic ImlLoiis orchiblike terimua 
tions Coiisidenblc %arution in the cultural chsi ictcristics of the or^au 
isms obt lined from eases of ictmomioosjs has led to confusion in attempts 
to establish a specific \iricl\ is thi soh ciuse of tin disiase The two 
mam forms which inie icteived tht most consideration are (1) an 
aerobic organism described b> Bostiom aud others which is easily grown 
on artificial media and his a wide distribution in nature and (i) an 
anatrobic larieti dc mbed hi Wolf and I lac! which is grown with 
difRculti and is thought to be restricted ni existeuce to the animal bodi 
The latter orgamem has hetn aiccpted bj the majonti of miestigators as 
the cause of the disease 

Infection is generaili assMiucd to fake place tliroiigh lajimes to the 
mucous merabraiwa caused hi the chewing of grains straw, grasses or 
other dr\ iieCtabU matter and tin <Moasi<mal tiiidiUe, of foreign material 
of this character m actiuomMotu hsions h is supported tins view Wnj.ht 
however believes that tlie org.iin«in is not eirrud ihroHoh these media 
hut that it exists as a «jpioph\te in the month and gastro intestinal tract 
and that foreign substanas meielv ciuse the injuries thioUgh which the 
fungus gams eutrante to the bodj Ilia idea is supported b> the iiiTcsti 
gallons of Lord, who was able to produce omental tumors in guinea pigs 
b\ mtrapentoueal injections of material from tonsillar crvpts and carious 
teeth of persons free from aetiiicnivco«i8 These tumors wero liistolog 
icallj identical with actiuom>cotic lesions and showed the tvpical club- 
beanng granules 

There is little cvidcuco that the disease 13 ever transmitted diiectly 
from animal to man and onlv a few mst iiieis c f apparent infection from 
man to man have been oh ervod Isolated foci contaiimij, the fungus can 
be produced bv expcnmintil inoculation of animals, but the progressive 
lesions as obsenid m man and cattle have not been repioduced success 
fuliv 

The disease extends pnneipallv bv contmuitv having a predilection 
for couneetive tissue although ether tissues and stnictures inav bo 111 
vohed Extensive proliferation of connective and granulation tissue with 
multiple abscess formation is the moat prominent patiioJoj^ical feature 
The affected structures may have a honcvcombed appearance due to 
numerous communicating ehannila and lar^e encapsulated absces cs may 
occur The disease is never di semmated bv the lymphatics, and the 
Hmphatic glands show a remarkable immunity to involvement Disscmi 
nation may occasionally tccur through rupture of a suppurating focus 
into the blood stream 
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Treatment — The prognosis is ^<1 lu ccrMcofaciil actiiiomjco^is or 
uheu the lesiou is localized pnm inlj m the skin, hut the outcome is \ery 
nnfn\orabie in the thoracic and abdominal lancties, most of the cases 
ending fatally 

The pnncipil thernpenfie procedure consists in the administration of 
potassium lodid internalU and ‘tur^jical measures locally There has been 
a \vide variation of opinion, howcicr, is to tho value of potassium lodid, 
some doubtiHo tint it exerts an\ bcucdcnl effect on the course of the 
disease, v.hvlc others accliim it is a specific This contradiction of ideas 
IS duo, parth at least to the fact that utiii^ tiscs of the cervicofacial 
xarietx Mill heal iftcr local surgicil measures alone if cfBcicnt drainage 
has been established In the majority of instances, 1 owcier, the drug has 
seemed to t^e^t a heneticial effect on the disease, not diitctly by dcstrojing 
the parisitc — some cxperiimnts m xitro show tint it has lerj little 
fungicidal action — but iii causing a softening and breaking down of the 
lesions Mith the mechanical extrusion of the fungus 

The dosage of potn snim iwlid which Ins been rccoinnieuJed for 
iiitenial idinimstrition has \ mod from JO to ns niiicli is 1 »0 drops of a 
snturnted solution thnee d uly Jlattseni ^ues as the initnl doso 7a drops 
three times a dn> uid iiiennscs it bi 1 diop daily until 12a to laO drops 
aro icachcd If symptoms of lodism iiilcncuc, tho drug should bo stopped 
for throe or four Jj\ s, but 1 iter sboiild bt n siimed nt tho banio dosigc as 
when It was discontimied Some nufliors prefer maximnl do os with inter- 
missions of three or four da\s at the end of cich week of idnuniatratiou 
Copper nulphate hns been used iutorna)l\ b> I tiau m a certain uunibcr 
of cases with apparenth ^ood results He gaio from Vi fo Mi 
times daih It is certainly not as effective as potassium lodid 

Based on tbc high fungicidal projKiti of incthy Icne-bluo fur actino- 
invccs in vitro Jensen and Stlicrv used it infennlls in tho treatment of 
one case of cervicofacial actiuomvcosis Tho patient was cured but, since 
X ray treatments were also given at tho -^amc tune, it is impossible to esti 
mate tho share m the lesiilt which should bo apportioned to the metlijlcue 
blue 

Tuberculin has been used successfully in the treatment of one case oi 
the abdominal tvpe of tho disease by 3Iaier, who also refers to a similar 
case reported b\ Billroth Iho number of ciscs treated, however, has not 
been sufficient to establish the value of the procedure. 

Various preparations have been used for local injections into the 
diseased tissues, for the puipose of breaking down the tissues and destroj 
ing the organism m situ Among these may be mentioned solutions of 5 
per cent potassium permanganate, 5 per cent phenol, 3 to 5 per cent sd' CJ" 
nitrate and 1 to 5 per cent potassium lodid 

Copper sulphate has also been recommended and Baraez has recently 
reported excellent results from the use of this drug m 30 cases The 
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concentration of tlie solution varied fiom 0 25 per cent to 2 per cent, the 
higher coiiccutntions being used when onl\ small quantities were required 
The ab«cossca were optntd ti<itnla wire curetted sinuses and open ca\itiea 
Win c.uiteruiJ with lodiii aft«r which compresses of aluimnum acetate 
or copper sulphate solution were applied Final healing was hastened b\ 
the use of the «ihtr nitrate stick Alost of these procedures gne rise to 
Somewhat lUtciKc local reactions and should not be repeated until these 
lia\c disappeared 

Local '•tinjtcal melkod!, are of great importance no matter what other 
means of treatment ina\ be instituted Total eacision of the affected 
area is seldom po«siblc and should not lie attempted unless flic diseased 
focus is small Vll suppurating caiitiis should be opened with one or 
more nieiaiona so that thorough dr image can be assured ‘minuses and 
hstulous openings shoud be curetted and cauterized with lodin or phenol 
Cokbrook bclli^ts that prompt luosion, with drainage of all areis of 
softcauig, IS of paruinouut import nice a« i check to the progie«8 of the 
infection luasnuiih as the fungus will propagate in the fluid of an abbcess 
cant! but cannot do so in uiiiltircd Kmph HecmpLisizcs the importauco 
of remoiing diseased tissue with a dr> gauze swob in place of the usual 
sharp curct which opens up lioalthi tissue to infection 

T acetns therapy has been u<ed with Mieccss La Malcolm Dean and 
others and has been partieularli luvcstigatcil reconth bi Colebrook ivho 
treated 23 eases in this waa The d>sc varied from o 000 000 to 10 000, 
000 mvcelial fragments given at uitm ils of five davs and buth aiitog 
enous and stock vaceine< wcio used The mjcchoiis caused no reactions 
except for an occasional nae in temperature Colebrook concludes that 
tlic treatment of actiiicinveosis with vaeciuis facilitates retovtn when 
efficient surgical drainage of the affected tiasuo i secured and maintaiiud 

The \ ray has frequcnllv liccii recommended m treating the disease 
and llattoon has found it of v line as an adjunct to the medical and sur 
gical treatments Bevaii believed it to he C8peiiall> valuable when com 
hilled with the internal administration of potas»ium lodid, since he was 
able to «how cxpennieutall> that free udin was liberated from anlutious 
of potassium lodid under the influence of \ rav radiation Heverdahl 
reports the cun of a number of cases with radium 

Most mefi nds of treatment are of value oulv in the cen icofacial tv pe 
of tho disease or when the «km is pnmanlv involved In the abdominal 
and thoracic forms lerj little can he done Operative measures mai ho 
helpful when the dioeaso involves thi pleura or is lestncted in the 
abdomen. 

Sawvers reports the cure of a patient with pulmonarv involvement bj 
tho injection of a 1 per cent oulution of potassium lodid directlj into tho 
lung tissue and one of Caraczs patients showed great improvement after 
injections of copper sulphate into the diseased lung 
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Treatment — TIip piot^osis is good m ccnicofacnl ictuiom\coMs or 
^\heu the lesion is localized priminl> lu the <kiu, hut the outcome is mtj 
unfavorable in tho thoricic tud abdominal varieties, most of the cases 
enduij, fatally 

Ihe pniicipal tlienpeufie procedure consists in the admiuistration of 
potassium lodid interiiallv and sur^^ical measures locallj There has been 
a wide variation of opinion, however, as to tho value of potassium lodid, 
some doubting tint it exerts iiiv bcueticial etfeot on the course of the 
disease, while others acclaim it as a s()ceihc. This contradiction of ideas 
IS due, partlv at least to the fact that nianv uses of the cervicofacial 
varietv will heal after local surQicil meisiires aloiio if efficient drama "e 
has been established In the mtjorit> of instances, however, the drug has 
st'emed to exert a heucheial effect on the disease, not diieetlj by dcstroviug 
the parasite— ouie expenuHUts in vitro show that it has verv little 
fungicidal action — but in causing a soflcntiij, and hrcalmg dovra of the 
lesions with the mechanical eMnisioii of the fungus 

The dosage of potassium lodid winch has been utommeudod for 
internal adnumstntion Lis v irud from 30 to is much is laO Jiops of a 
saturated sulutiou thrice d nlv ^lattsuii gives as the initial du»o 7a drops 
three times a day iiid increases it hv 1 diop daily until 13a to laO drops 
are reached If symptoms of lodism luttirtnc, the drug should bo stopped 
for threo or four d iv s, but htcr should he resumed at tho samo dosage a» 
when It was discoutuiucd Some authors prefer maximal doses with inter 
misstous of tlircH or four d ivs it the end of each week of administration 
Copper sulphate his been used iiitcrnallv by Levan m a ceitain inimbcr 
of cases with apparcntlv good rcdwlt<5 lie gave from V4 
times daily It is certamlv not as effective as potassium lodid 

Ba'sed on the high fungicidal propcitv of incthvlcne-bluo for actiuo- 
invccs in vitro Jenson and Scherv M‘?td it intern illv in tho treatment of 
one case of cervicofacial actinomv costs The patient was cured but, since 
X ray tTcatments were also given at tho same time, it is impossible to esti 
mate the sharo in the result which should bo apjwrtioned to the mtthylcnc- 
blue 

Tuberculin has been used successfully m the treatmeut of one case ot 
the abdominal tape of the disease by ilaicr, who also refers to a similar 
case reported bv Billroth Iho number of cases trtated, however, has not 
been sufficient to ostabIi«;h the value of the procedure 

Various preparations have been used for local injections into 
diseased tissues, for the puipose of breaking down the tissues and destroy 
ing tho organism in situ Among theoe may he mentioned •solutions of ' 
per cent potassium permanganate, 5 per cent phenol, 3 to 5 per cent silver 
nitrate and 1 to 5 per cent potassium lodid 

Copper sulphate has also been recommended and Baraez has recent y 
reported excellent lesults from the uso of this drUj, in 30 cases The 
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STPEPTOTHRICOSIS 
Li.o^d W IvcrroN 

Under tins heading is mcludod a group of infections due to various 
furins of streptotlirix orgdin )n<», exclnsne howticr, of the \arittv caused 
bi the Vctiuomaces bovis — Iuowd also as Streptothn^ bovis communis — 
iibich, because of special cbaracteristica is u^uallj described separatelj 
under the title of actinom^cosia llic«t orpUiisms aie apt to invaJo 
various organs and tissues of the l>od> but the lungs usually bear the 
brunt of tho attack Ihe disease is rare 

S 7 siptoaiatoloi 7 — btreptotlmeosis of (he lungs usually giies a elm 
ical picture rc^cmbluie that of tuberculosis or thoracic actinomycosis 
Cough, Mith mucopurulent sputum irngular fever emaciation and loss 
of strength are the proiiiiueut symptoms Abscess of tlio lung and 
empjemn may occur and the disease may extend through the chest uall 
uitli the formation of fislulte Dissemination frequently takes place and 
metastatic lesions are found in the abdominal viactra subcutaneous tissues 
and bram 

Schottmuller has reported a case of a streptothneal sepsis fnllouing a 
rat bite There Mas pain m the legs and arm-*, feicr, bronchitis and a 
macular eruption on the skm The orgaui«m was obtained from cultures 
of the blood 

Primarj infection of the bram with absciss formation occurred in 
2 cases reported by AlaeKec and pninarv meningeal infection with pul 
monary cinbolic abscesses li is been recorded by Bell 

Tho disease has oexasionally been found limited to tho skin and sub- 
cutaneous tissues In Guy s patient only the band and arm were impli 
cated and clinitallj, the mfcetion rcbcuibkd sporotrichosis Unna al o 
refers to a case w itli iiodul ir lesiona m the fiiibinaMllarj and submental 
regions clinically similar to actmomyecsis of this region 

Streptothneal forms have at timcbbetn rtcoyered from eve infoctions 
Etiology — Seyeral y incties of streptotbrix have been described as 
causing the disease lu man Considerable confusion has also resulted in 
the nomenclature, since «niiic authors prefer the name actinoinyccs for 
the genus whereas others ha\o used tho terms cladothnx, o spora and 
‘nocardia The organisms occur as true branching sporc-bearin^ fine 
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SPOROTRICHOSIS 
lUfM) W li-rTPO"! 

Sporofrioboaia is a chronic infection iisuallv limited to flic skin or 
sulcutaceous tissues but which iiia\ luvobc auj tissue of the bod) It 
IS due to a spore bcann^ fiuvus and is characterized bj the development 
pnmarii) of ludiMdual nodules re^ombhoc syphilitic gummata which 
Inter r suit in abscesses and ulcers The diagnosis ic«t8 on the demonstra 
tion of the fungus i*’ the iffecfed tissues and the disease usuall) responds 
rapidlv to potassium icdid ther-ipv 

The condition is rare but baa a wide distribution ind reports of cases 
haie come from mail) countries In the Lmted States the tnajont) have 
been found in the Mississippi basin Adult males form the majont) of 
suiTcrers but no age is ciecmpt 

Symptomatology — Iwo pniicipal forms are recoonucd on the skin 
(1) the Ivinphangitic or localized variety and (2) the disseminated gum 
matous vanct) 

Lijmphangiitc SpoTolncItO'^if — This is the yanet) usually met with m 
the United States It results from the inoculation of the organism directly 
into the skin through some injury often quite trivial such as a small 
puncture wcoind The exposed part«i eniccialW the hands and arms are 
most frequcntl) affected, althou^ the initial lesion may occur on any part 
of the bod) Vt the ‘ute of inoculition an indurated ulcer — the so called 
sporotrichal chancre — often develops although friqucntlv the point of 
entrance of the organism is not discoverable Some weeks later one or 
more sm ill subcutaneous nodules appear m a line up the arm or leg fol 
loving the cour<ie of the lymphatics draining the affected area The 
lymplntics themselves are usually inflamed and form hard cords connect 
mg the nodules At some time later the lesions undergo central softening 
and rupture on the surface with a formation of fistulous openings or ul 
ccrations The l)mphatic glands draining the affected area ma) or ma) 
not be enlarged When tlic primary infection is on the face the lesions 
often resemble vermeose or papilliform tuberculosis The l)mphangitio 
form of the disease rarelv bommes disseminated 
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mjcelia and differ from iho Actiuom^pcs l>ovi3 in that the> do not form 
the radiating wrcathlike fonna so chiracttnstic of ac(mom^cosi« TIjc 
“ sulpliUT bodies” of the latter disinso iro al<io not usmU> present in the 
Btrcptotlinco'ics, although pliscr aud Ilirfc have recently re]>orted a ase 
lu which gnmilar iiUbBcs of this character were found 

Streptothncal forms aro widely distributed in nature, and infection 
m man occurs probably m the majontj of instances through the lung* 

Treatment — Jhe ptOoUOsis depends iijion the seventj and extent of 
the infection ilost of the cases with involvement of the lungs or brain 
have proved fatal Schottmuller’a patient, however, who had a strip- 
tothris sepsis, recovered nnd Alcjcr reports i caso of a strcptotlirix 
crapvema which was cured 1)> operation BloomfiLld ind BavneJones’ 
patient apparcntlv recovered after the opeiitiig ind drmiing of a sohtan 
liver ahsec s This patient had also a lung infection, since the organism 
was found m the 'vputuai and there were some eh in^ts at the ri^Iit base 
lie admitted that ho had had i slight coiigli otf and on with some lumpy 
sputum for some two vears, hut the disease Ind apparently given him 
but littlo trouble It is cpiitc likelv that mild hin^ infections of this 
character occur not mfrciiucuily and end iii rtcovtiy or become arrested 
Treatmdit would be iceordiiig to the general principles ippropriato for 
tuberculosis 

Potassium lodid and vaccine injections have apparciiflj been of httU 
or no ^ line, although, m Gtu s case, the infection of tho hand and tn® 
healed rapidh following the idmmistration of potassium lodid 

Pctni«clikv reports «.ood lesults m J ci«<s fnnn the 11*10 of a prepara 
tiou aualogeius to tuberculin which ho cdls * strcptotnchin,” 


REFEKENCES 

Bloomfield and Bavne Jones A Case of Abscess of the Liver Due to a 
Streptothrix Johns Hopkins Ho'vp Bull , \xvi, 2S0, 1915 
Glaser and Hart Ubor Lungenstreptotrichoso, Ztschr f khn lied, 
294, 1921 

Guj Nocardiosis Cutis, Arch of Dennat and Svpli , 11 , 137, 1920 
Lenhartz Uber I uiie,cn<*trcptotneJioso, Heut'sehes Arch f khn , 
cxxxvi, 129, 1921 

31aclvee Visceral Infections Due to tho Higher Fun^i, Indian Joum 
Jled Re«eaich, ix, 781 1023 
Heyer Berl klm Wchnsebr, 1 , 811, 1914 
Petru«elikv Handb d path 3Iikroor,„ 267 
Schottmuller Aliuichcn med Wchnschi , 1 , 1405, 1912 
Unna Ibid , 140G ^ 

Wnght Sti-eptothncosis, Ndsons Loose-leaf ilcJicme, n, 3G4, 1920 



FTIOIOGl V^D PArHOTOCl "oO 

from which the oigaiuaiu wtia nto%ered was rt ported in one case There 
imy he ulcerations or papillomatous vegetations in the mouth, throat and 
on the larvnx. 

Although sporotrichosis iisiullv causes a vcr> mild gcneril reaction, 
or none at all, in exceptional c iscs it unv assume the clnrac tiristies of an 
acute infection with fiver, (bills and iiiustn It then ic«tmhlc3 a coccal 
septicemia with skin mctastisis Ihe lun«, tniv otcasioinllj bo involved 
Warfield has rccuith riportcd a cast of disseminated gninniatous sporo- 
trichosis which risultcd in dtafh hesidi the seven cutaneous ulcerations 
a small nodule was found in the lung which was proved culturall} and 
histologically to be of sporotrichotic origin 

Etiology and Pathology — The disease is caiisid hv a fungus the 
sporotnehum, which is casilv cultivated ou artificial media, on which it 
foims a fine inyceluim with small roinicl or oval spores It is vtrv difficult 
to demonstrate in pus or diseased tissue and for diagnostic purposes cul 
tural methods must be resorted to The organism was discovered by 
Schenck m 1800 in an uUeratum of the hand ind was ,ivcn the name of 
Sporotnehum scheuekn Later do Rturmaim and lus associates reported 
a number of cases and it is especiallv due to their extensive studies that 
tho disease has become geiur'illv rccoguizol and its important manifesta 
tions established In Fratiet tlic oigaiti in is iisuillv known as Sporo 
triclium hcurmanni which suiik inthors thin) i identical with the 
''chcEck varietv Other pitliogemc varieties have also botu described 
Tho fungus apparcutlv is vvidcK distributed growing as a saprophvtc on 
vegetables fruits, dccaving materials and in the soil It has also been 
found on various insects and it is possible that tho disease mav sometimes 
result from their bites or stings A small wound with au object eon 
timinatod with the orj,aiiisms or ccmtamination of the site of injuiv 
permits the entrance of the fungus into the skin which gives rise usually 
to the lyiuphangitic fonn of the disease lu the disseminated variety the 
jKunt of entniiee is probably tbrou^di the mucous mcnibnne of the mouth 
throat or intestinal tract He Ikunmun and lus associates hive been able 
to infect animals by feeding them on milk lufccted with the organism 
Sporotrichosis occurs spontaneousiv in some animals, especially the 
horse, m the Uuitid States \ceordmg to Meyer hoyyeyer it is rarely 
tiansferrod to man by infected animals They moie probably act as pas 
sue carritis is they can harbor the oi^amsuis in t saprophytic state iii 
their mouths Ihe fungus has been isolated frciit the blood of man in 
footed yvith the disease and also from the sputum In the latter case 
howeycr its presence docs not n«.csaarilv mdieato infection inasmuch as 
It may denote a saprophytic existence in the mouth or probably may bo 
due to some contaminated food re cntly eaten 

The disease may be produced eapenmentally in yarious auimal the 
rat being especially susceptible 
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Di36e})umted Gummuiow* Sporotncho8i<t — Tins variety has been most 
obsLiscJ uv 1 r-uKt, It is not hiinted in extension to a cliam of 
hiuplntics blit iiij^ be dissiiiimatcd oicr the entire bodj The lesions 
uMnllj minibtr from four to thirty hve, but a huiidreil or more liaie been 
noted Sill ill nodiiks ckvclop in the subcutaiiC'oiis tissues wliicb are hard, 
ilistic, paiuliss and freely inoiable As they ^row larger, there ensues a 
scifteiinij, m the center w ito the duclopmcnt of a ‘cold abscess ” la some 
cases the nhscc ^es remain iiidoluit nidcfiiiitcly, shotting little tendencj to 
iilccrato In other cases thuc is more or Icxs rapid destruction of the o\er 
hiiij, skill with the formation of narrow fistulous openings or ulcerations 
from which exudes a aixcid, colorless or reddish pus or a jcllottidi serous 
fluid secretion The ulccntions usntlly rc«cmblc those of tuberculosis 
with undermined, irregulai eijgcx, hut soinitiiius ccthjniatoiis or nipial 
forms maj be ohseraed In fact a grt it \anet% of lesions have been de- 
scribed but, according to de licvmnann, the gnniina is alwajs the fuuda 
nieutnl manifcstatiou Spontaneous healing is slow and lucoustaut The 
huipli glands arc not usually enlarged 

De Beurtnaim gives the following characteristic points of (ho disease 

“The lar^c number of lesions contrasting with the preservation of a 
good geiieiul state of he ilth Partial cup shape softening of a node, which 
IS at first indurated, and the center of which breaks down Slioht vdccra 
tioii, which enlarges secondarily Irregular iiid Molaceoua edges, almost 
alwava undermiiiod, covering subcutaneous recesses m which pus accumu 
latcs The contiast between the smdl area of ulceration and the size of 
the guniina from which it arises The coexistence of several contiguous 
ulcerations, separated by a slender biid^e of violaceous skin, over one and 
the sinie guiuina Viscous pus or lemon yellow viscous discharge The 
ea'ie with which anto-iiioculatioii occurs Cold’ and indolent evolution 
The cicatrization of the skin in spite of the persistence of an abscess under 
the cicatrix Smooth clastic cicatrices, with irregular edges and often 
with dcnticulation of badly attached cutaneous tags surrounded by a brown 
pigmented area The constant absence of enlarged glands” 

The oxtracutaucons ksioua of sporotnchoais luav bo isolated, but tbej 
nearly always occur asso-uated with skm lesions Although the disease 
appaiently docs not become systemic, it has been found to attack almost 
all the tissues of the body Gutumata may develop m the muscles and 
there may be osteoperiostitis or osteomyelitis Do Beurmaim has seen an 
intra-osseus abscess as the solo manifestation of the disease Synovitis or 
osfco arthritis mav bo present The eye is often implicated Intra-oculai 
Itsions may occur lu the disseminated form of tlic disease and primary 
infection of the conjunctiva or lacrimal sic has been observed 

Sporotrichotic orchiepididymitis has been noted and a pyelonephritis 
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Mxcro'icopicaUy tlic lesions mij resemble those of tuberculosis, syphilis 
or chi-ouic ■suppuration V typical nodule, according to de BcurinauD, 
consists of 1 central abscess containing poiyniorplionuclcar leukocytes and 
macrophages, an intcrmcdntc zone containing degenerated epithelioid 
giant cells and tuhcrcular follicles, and, at the periphery, a proliferation 
of basophile lyanph and connective tiiisuc. cells or a fibrocclluhr infiltration 
Prognosis and Treatment — ^The disease raiclv causes death but Lows 
little tendenev to Leal unless treatment la instituted Potassium lodid is 
a specific and wlien given iii proper doses rarely fails to bring about a rapid 
disippear’^nco of the lesions 'Ibe exceptions to tins rule, according to de 
Bcuniianii, are when there is imnhtmciit of the upper air passages and of 
the mucous memhriiic of the pliarviix, or where the organism develops on 
cachectic soil, particularh in the tuberculous and in patients who do not 
tolerate an lodid therapy 

Potassium lodid should be given m increasing doses up to a dram or 
more three times a du If it is not well tolerated, tho various special 
comhmatioiis of lodiii on tho market, for which a less irritating effect is 
claimed mav be trud Ihe experimental work of Davis indicates that 
potassium lodid has very little gcrmicidal iction on tbo sporotnehum it 
self, although causing rapid disippearanct of the lisions Outside of the 
body the fungus will live forty-eight hours m a 10 per cent solution of 
potassium lodul and in a 1 per cent solution, which is far ilxno its con 
ceutration in the tissues of the hodv when given therapeutically, no effect 
was seen after seventy four days Administritiou of the drug to rats eight 
days before inooulatiou with sporotncliosis, or a week after, did not pre- 
vent the dev clopmeut of the disease 

Local mcvsims such as incision and curetting are apparently of no 
value and may bo harmful It is usually recommended that open lesions 
ho washed with a weak lodiii or potissium lodid solution The following 
formula is frequently used Potassium lodid 10 gm , lodm 1 gm , water 
500 c c I 

Treatment with potassium lodid has been so uniformly successful that 
apparently few other methods have been tried 

X ray would iinduuhtedly hasten the absorption of the lesions 
cording to MacKee it Ins been used successfully by Shelniire and Crutch 
field without the administration of tho potassium lodid Its value, how 
ever would be limited to the individual lesions treated and it should he 
used only as an adjunct to potassium lodid therapy 

Hecht caused hcaliiig of the lesions bv tho ailmiuiatrition of a vaccine 
made from cultures of the organism, and this method is worthy of trial m 
cases which may be especially resistant to the usual forms of treatment 
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out upon the surficc* After n time repimtnc pioce«sc3 take place and 
more or less sc,ir fonnatjou develops which ma> rcNiilt, c^peciallv upon the 
face, in eoiisidenhlc disfigurmuiit from contnction 

The onginal pitch maj persist ilouc for tuoutlis or scats, hut usually 
18 a result of auto-inaculnfioii other lesions ippcnr in the adjacent skin 
or on other portions of the Lod> Vreis the size of the hand or much 
]arj,er maj result fnnn the conthicuee of two or inoie lesions 

The disease la "ver^ chronic and maj be characterized by periods of 
remission but moat of the patches, if untreated show a slow continuous 
peripheral extension Occasionally there ma^ be a new imasion in a 
scarred surface uhich had appaicntlj healed 

The subjective sjxnptouis are mild Pam is not often troublesome 
and the patches arc not sensitive to pressure The general health does 
not seem to be impaired and it is %cr^ raio for sistcinic bla«toniacosis to 
result from the cutaneous variety lUe neigjibormg huiphatm glands arc 
usually not affected, unices as a icsult of a secondary infection 

Systemic Bla^iomycosti, — Id tins form of the disease infection usually 
takes place through the lungs and the earliest symptoms ore most Ire* 
quentiv those of an acute respiratory infection \]i obstinate coraza pain 
m the cust daspnea, fe'cr and (ou^^U with a punilcut expectoration mav 
mark the onset In some cases however, secondary nnohement of the 
skin may be the first sign to attract the attention of tlio patient As the 
disease progresses, the symptoms are those of a chronic infection There 
18 emaeiation weakness acceleration of the puUe ana irregular fever 
With occasioual chills and sweats Signs of hiug imohemcut with bloody 
and purulent expectoration may he obsened Lxtensne internal changes 
and destructive processes, however raa> be present without comspoudmg 
external manifestations Ibymptoms referable to involvement of special 
organs may supervene such as pain from affections of the bones and 
paralysis from the localization of Ic loos id the brain and spinal cord 
Involvement of the skin usually occurs early in the course of the 
disease Ivodules, abscesses and ulcers are tbo Iceions usuallv met with 
The abscesses may form in the skin subcutaneous tissues or muscles and 
vary greatly m size They usually rupture on the surface with the fir 
mation of irregular ulcerationa or smuscs when they are verv deeply 
located Occasionally papillomatous vegetations similar to those seen in 
cutaneous blastomycosis may sprin^ from the biscs of the ulcerations 
The blood usually shows a leukocytosis Tlic fungus is found in the 
pus and sputum, it has also hccu iccovcrcd from the blood, uiine and 
feces Recovery rarely occurs 

Etiology and Pathology — ^The disease is due to a budding fungus 
which was discovered in a cutaneous lesion by Gilchrist m 1804 There 
are perhaps several varieties and considerable ditference of opinion exists 
as to the proper botanical classification 
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LlO\I) W KtTFOV 

Synonyms — ^accliaromycosis lionnms, bl istora^ cctic dermatitis, oidio- 
nnco«iis 

Bhstoln^cosls is a chronic, infectious disease, due to a buddiag 
finifni^ vluch is limited to tlio «kin in the imjoritj of eases but wbicli 
nia\ become sastcinic imoUii^ a great maji> of the organs and tissues of 
the bod^ In tlu svstcinic form abscesses of \ inons sizes or proliferative 
uodulca develop in the diseased tissiiea When (ho skin aloiio is affected, 
slovvlj spioading, cliromc inllaimnatorv patches art found, chancterizcd 
bv a v\art\ or pipillom itoiis anrf ut fioin vehuh small droplets of pus fre 
queiith contaiuiiij, the cansativo organism, can iisnalh bo cxpic^acd 

The majonte of the caaes first reported were from the iieigblorliood 
of Chicago but the discaao has been recognizcil as occurring lu most of tlio 
sections of the United States and in many ^‘oreign countries It is quite 
rare according to (he statistics of the \incrican Dermatological kssocia 
tion for 1021 there •wire oiilv J1 caacs of cutaneous blastomycosis m a 
total of 40,011 skin di eases 

Symptomatology — Cidaneout Blat-lomyco^is — The disorder iisuall' 
attacks the exposed surfaces, the face, hands and arms, but any part of (he 
l)od\ iiiav be implicated The primary lesion appears as a small reddidi 
papule or papulopustule, which slowly increases in size and is soon capped 
with a crust As it grows larger, it becomes raised above the surroundiug 
skin and irregular papilliform elevations appear on the surface The 
papillm may be smooth, glistening and reddish m color, or dark and wart 
like in appearance Crust formation ma\ bo present if the secretion of 
pus 13 abundant, and small superficial uletrs may occasionally develop 
when a secondary infection witli pus cocci has occurred The patch w 
sharply defined from the surroimdinj, skm and has an abruptly elevated 
dark icd or purple edge which contains miuuto iiitradermal abscesses vary 
ju" in size from microscopic ones to those as large as pinheads These are 
quite cliamctcnstic of the disease and, when a portion (he border i3 
squeezed between the fin^jCrs, minute droplets of pus will usually be forced 
372 
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Treatment of Cutaneous Blastomycosis — In tins form of the ili ease 
the projpiosis is good Potassium lodid, first recommended bj Bevan, has 
proved more valuable than any other drug It should bo administered m 
doses beginning with 10 gr three tunes a da> and increasing as rapidly 
as possible up to 50 or hO gr a dav In some eases however, it has been 
neccs^an to give 300 or 400 per daj before its bcnelicial results were 
noticed IVhile complete cure mav occasionallv result from this treatment 
alone, some of the diseased tissue nauallv remains and relapses are liable 
to occur unless local destructive methods are used 

Bevan has noted favorable results from the administration of copper 
sulphate in ^ to ^ gr do ea fhiec times a dav He combines this with a 
1 per cent solution of the same drug used as a local wash 

Peterson reports rapid healing of tlie lesions lu 3 cases of the disease 
showing ulcerative lesions m the shin follow ing the injection of 1 to 4 
doses of artphenamin Two of those cases had been diagnosed as syphilis 
and the patients had heen gettiiu potv sium lodid and mercuiy 

Vaccine therapj has been tried m a few instances with encouraging 
results Pels, in Gilchrist s iaboratorv treated 3 ca«es with a filtrate from 
a thrce-months-old culture of hlastomjoeles The filtrate was given evcr> 
two or three davs beginning vrilh 1 cc and increasing to 10 cc after 
which a general reaction was noted A marked improvement was ob- 
served in the lesions, but treatment was not continued to a definite con 
elusion, as the filtrate became exhausted 

Stober also noted improvement in 1 case from the injection of the 
filtrate and a suspension of the organisms 

Cole reports a favorable reictiou on the course of the disease after m 
jectious of foreign protein such as tvphoid bacilli He has also found 
that the response to other methods of treatment are better when preceded 
bj these injections 

\arious procedures for the local deslructwn of the lenons have been 
used The thoroughness with which it is earned out is of more importance 
than the selection of any particular method If the diseased area is small 
and favorablj situated excision mav be possible A thorough curettage 
and cauterization of the base of the lesion would answer the same purpose 
In moat cases however, the patches are too large or are so situated that 
surgical measures cannot be snecessfullv eniplovcd In such cases Xraj 
therapj has perhaps proved the most valuable 

iIo«t of the observations published conieming this form of therapv 
preceded the modern era of X rav therapeutics uud accurate measurements 
were not possible, but the applications were made in a way similar to what 
is now known aa the fractional method that is, in small doses frequently 
repeated At the present time however the ma&sive dose method has 
proved to be of tbe greatest value lu most conditions when a destructive 
effect 13 desired 
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TLe organiems can be caailj dcmoiisttaicd in pus squeezed from tlie 
edge of a verrucose patch on the skiu, or from an abscess, bv mixiHo a 
small amount uitli 10 per cent potassium lijdroxid and after tliitty 
minutes examining under the microscope with reduced li^bt lbc\ ap- 
pear IQ lariabic number as jciastlike, round or oial cells uith a granular 
protoplasm and a doublc^»uloiircd refraetde capsule Ihcj lair n> 
diameter from 5 to 15 microns, axcragin^ about tlio sue of a red blood 
oorpusclc Budding forms are usually present Growth m the tissue 
takes place only by budding but there may be nn cell il formation on arti 
ficial media Lesions sumlir fo (hose in man may be produced m animals 
by luoculatiou and the orQauisni be recovered in pino culture 

lu the cutaneous \aricty infection probably takes plate tbitmgh minute 
mjurics to the <»ku), iii the sysumic form, lu the majority of cast's, 
throUph the luugs Only \ery rarely does the disease become gencralucd 
ubeu the primary infection is in the skin Unhygienic surroundings, cs 
ptciaUv v.herc there is much dampness, apparently prcdvsj^vasc to infection 
Stober was able to demonstrate organisms similar to blastoinyccs on moldy 
wood III the luiiig quarters of patients affected with the systimio tanctr 
The patboloe,ical ebanges in the skin consist of a cellular infiltration 
in the cutis of plasma tells, lymphocytes cndoiliclioid and usually gisol 
colls The most charactcnslic changes are (he milinrt abscesses contained 
m the hypertrophied opidennis uithm which the orgmism can usuallv be 
recognized 

III the systemic sancty the gross pathological changes consist of 
granulomatous nodules or ulcers scattered through tlio a irious organs and 
tissuts The wide distribution of the infocticiu and the multiplicity of 
foci 18 a charaetenstic fenlure 

Accoiding to the statistics of Wade and Boll, the lungs are implicated 
m nd per cent of the case**, the skin m 81 per cent, the bones in 
cent and other organs m a decreasing proportion 

The chanoos m general resemble tlio<!C of tuberculosis w ith the excep- 
tion that suppuration is more marked A generalization of miliary nod 
ules may simulate mihary tuberculosis or there may be changes in the 
spine giving nsc to the picture of Pott’s disease 

MicroscopicaUy the nodules consist usually of a central area of ne* 
crosis with gnut cells Outside of this there is a zone of granulation tissue 
surrounded by lymphocyte^*, plasma cells and leukocytes Numerous bias 
tomy cctcs are present in tlio necrotic tissue and m the giant cells In so^“® 
lesions, however, there is no definite order of arrangement and the dillcf 
ent elements are mixed together promiscuously 

Althoiig,h the process, when not limited to the skin is usually fonn 
widely distributed thronj,hout the body, a few eases have been reported m 
which it was apparently localized m other organs or tissues of the boay> 
epididymis, spine, tibia and larynx. 
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HacKcc reports tliut i»c has trcitcd sc%cril cases of the diseise with 
both methods and hna liad a iil ipse in oiil> out instance In most of them 
the lesions disapiicircd as i result of one or two intenane frcatmcuts or 
of from SIX to tweho frictional applications If the niassuc dose method 
18 selected, ill to 112 S D * units, uiiiiltcrcd, should be gi\cn at one time 
The size of the dose should depend upon the depth of the pathological 
tissue and its location It mij ho repeated in from four to six weeks’ time 
if nccossirj If the fraction il method is used, IIV4 Muifs mav be gnen 
at wccklj intervals until the haions arc cured or the lack of response makes 
discontinuance of the trcitmcnts advisable 

Eiduim would prohahlj bo of equal value with i. ra^s and m some 
locations could he used to better advantage 

Local bvgiomc iiicasuroa should be combined with anj of the forcgoin, 
procedures Whore there is much sctrtlioii, mild antiseptics should bo 
used to keep the affected areas clean 

Treatment of Systemic 1 onety— In this form of the disease thepTO^ 
nosia 18 grave, 00 per cent of (he eases reported having ended f itall} l*o 
tassium lodid should bo given and general measures adopted for stimulat 
lug the patient s jiowcrs of resistance, as is done in an^ chronic infection. 

Svmptomatic tixatment ma> bo necessary for the relief of cough, pai® 
and other discomforts General surgical meamros arc indie ited m taking 
care of the ulcers and abscesses which develop in the skin or underlying 
tissues The destructive methods used in flic treatment of the cutaneous 
V arictv ire of little v nine when the disease becomes generalized The ulcers 
should be drc«sod with antiseptics, (he abscesses opened and evacuated of 
pus and irrigated with 1 percent copper sulphate or a weak lodui solution 
If the disease is not too far advanced it is posaiblo for vaccine tlicrapj 
to he of value Stoher treated two cases of systemic blastomycosis m this 
manner besides the one of the cutaneous variety referred to above In 
one mstani-c in which (lie disease was far advanced the patient was not 
benefited, hut m the other a lemarLablc improvement was brought about 
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hard nodules gradually increase, in size slowly ulcerate, discharge consid 
crable amoiiots of pus from a gramilatiog l>isc, and are covered thick 
drj crusts Individual lesions ma\ lical nuder local treatment, but dis 
“icmmatiou eventually occurs bj wav of Ivmph glands or blood-stream and 
generalization of the infection results In Posada s case infection re- 
mained limited to the skin for seven vears in one of Rixford s cases for 
nine years ileningeal localization is imprtant to rcmtinber clinically 
In a boy of seven recent) v m thcTJnivcrsitv of California Ho«pital internal 
livdrocephalus followed basilar meningitis of fourteen months duration 
Tvpical 'iphcncal bodies were found in the tliickciifd meninges and in a 
small primary lung focus 

The course of the diseaso may be rapidly downward to a fatal issue 
within a few weeks with the clinical pictuic of typhoid sepsis or gener 
alizcd tuberculosis A moderate leukocytosis is generally present Ln 
larg^ment of the spleen has been noted Localization of more chronic 
lesions in skin and subcutaneous tissues may lead to confusion with 
glanders 8>pluh« tubemilosis or bla^tonivcoai* localization in joints 
has led to resection for tuberculosis Chrome pulmonary forms are usu 
qIIv mistaken for tubcrculo is sputum is mucopurulent and hemoptyses 
iro frcipiont the clinical and \ ri> signs aio not distinctive but careful 
examination of the fresh sputum will help m diagnosis In a case of 
Chipman with parasites found mieroscopicallv id tlic skin lesions tubercle 
bacilli weie present in the sputum and in a caoc in mv service some vears 
igo with multiple subcutaneous bone and pulmonarv lesions death oc- 
curred from cancer of the luii,^ Even with unusual course or localization 
or complications, diagnosis can nearlv always be made if it be renumbered 
that the disease is practically confined to individuals who at some time 
have lived in the San Joaquin \alle\ m California The characteristic 
spherical bodies with double capsule ocvur in large numbers in pus sputum 
and skm lesions Cultures grow rcadilv and intrapentoneal intculatioii 
of pus or tissue “suspensions into male guinea pigs or rabbits gives tvpical 
testicular enlargement and suppuration 

Prognosis — The prognosis of the disease is extremely bad As far as 
18 known only 4 cases escaped general infection The chronicitv of certain 
skin manifestations has been noted above One patient of S J Gardner 
remained well after resection of the elbow and another after amputation 
of the log for ankle joint involvement 

Treatment — Ratlical treatment la advisable for lesions localized in 
the extremities X ray treatment of skin nodules and ulcers has occasion 
alh seemed beneficial It should be tned also m bone joint and lung in 
vohements Incision free drainage and irn^ation with Dakin s “solution 
is the best treatment of subentaueous abscesses Various dyes have been 
used locally m abscesses and joint and bone disease without specific effect 
lodin and lodids, of great value in actmomveosis and blastomycosis 
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COCClDJOID\L ClUNUrOMA 
IIfiuht 0 Afomrr 

Since the pipers of Oplnila in 1000 and 100 % cnccidioul il grinuloma 
has been cndoMid fentmea disdnetue enough to Miirrtut sijHratiiui 
from otiier forms of uidionncosia Mdioiigh the pirasifc Ins nner Ixeu 
found except in the \ irud tcsioiia of (he discisc is oh^ericd lu man, it 
bTOus rcuhh on artifieiil imdu and iui> he transiiuttcJ to guinea pig^, 
rabbits ind other sm ill imin ils b\ mocnhtion of pus or sputum or of old 
oporc-bcnruie culture’ As found in pus? sputum or i irious tissues of tbe 
bod% the pinsitcs appear as &i»litncil bodies aieraping ibout 10 imcrons 
111 diamctir uifh rtfiaetdc doiiblc*coiifoiind etpstilci Ihei 

poorh iiid should be looked for in fresh specimens of pus, sputum or 
tissuo suspensions lu tho host, icprodiiclion oecnis h\ ciulosponilatirm 
the protoplasm dividing, until hftj or a hundred or more spores arc packed 
tightly mtliin the capsule Incrcisc by (me bnddiiio a eharictonstic of 
(bo closely related organism of blastomvcosis, Ins nceer been obsened 
On culture medu tho parasite glows as a thick white mold with short 
Inphm which liter dcaelop terminal spores In banging drop preparations 
Ophuls obsened tlic development of hvpho from the ’phene il bodies bj a 
procc’s of outgrowth throiit,h (he capsule His experiments would indicate 
that infection of animals does not occur from fresh growths on artificial 
media with the mvcclium alone, but onl^ from old sjiorc boarnig, cultures 
Intrapcritoneal inoculation of matcnal into male guinea pigs or nbbits 
IS followed by hard swclhnt, of the testes with later suppuration and sinus 
formation — a most useful diagnostic procedure 

Pathology — Patholo„icaIlv iiid eliiiicilh the ilncase mot clod' 
resembles tuberculosis In acute generalized forms there ini' be mihary 
tubercles m all organs of the body In tho lungs, lymph glands md ib- 
domnial viscera of more slowly progressing cises there may be cxteusi'C 
caseation with little tendency to suppuritioii As in tuberculo’is the ad 
renals arc frequently involved Suppuritioii is the rule in lesions of the 
subcutaneous tissues, bones and joints, both suppuntive periostitis ana 
osteomyelitis occur Primary lesions of the skm are ficqueiit Piinlcss 
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FUNGUS INFECTION 

CjIAri.E^ p fiuEKSOV 

GENERAL CONSIDERATIONS 

AltHouch the first two of all tli? pathogenic microorganisms to be dis 
co'ered (the organisms of favus and of thrush) were fungi jet the im 
portance lu human patholog> of j easts and molds has until recent %ear8 
been little appreciated Evidcnth it wis iiecessarj first that bacteriology 
should reach considerable development since the mcchannui of infection 
bj the less pathogenic fungi would seem to be different and their relation 
to disease more difficult to prove than in the case of tho bacteria The 
wcllLnown bacteria are easier to grow tho Ime a simpler and more 
constant morphologj they are not a« easilv rendered unrecognizable by 
our technic, and finalh lu their infe<tioiia wo can demonstrate and ex 
penment with the specific to\m9 which th<\ produce and also with a 
Tanetj of specific antifOAins and other protective bodies which thev stiinu 
late the infected individuals to prodv\e>e the demonstration of either of 
which IS almost as satisfactory as 19 that of the oigaiusm itself But the 
fungi seldom, if ever, affect the e>re.annm as a whole It is claimed that 
some of them produce toxins and what is inure important since therapy 
18 our subject that bv animal experiment vve can prove that some of them 
stimulate the production bj the animal of demonstrable specific and non 
specific antibodies But in human patbolo^v neither is as jet dehnite 
enough to be of value either in diaguoais or in therapj 

For the most part the fungi mcrilv dcstiov the ti sue locallj where thev 
grow These local ravages may l>e extreme and vet the patient docs not 
lose weight or strength and fiels no malaise These fungi certainlv can 
penetrate tissues and that they do destroy it is shown bj the large cavities 
which they produce m the subcutincous tissue, liver and lung but accord 
ing to our present knowledge the mechanism of this destruction, 

when not due to secondary or asscciattd baetena would seem to bo more 
bj means of simple protcolvtic ferments than by the action of specific 
toxins capable of arousing activo protective chemical defense Finallv, 
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liavo boon useless in owciJiun] il ^jiiuloim Vrsplicminin, caco<hlatc<, 
colloidal copper, and copper sulphate hiae Iwen tried hj the writer with 
out result In 1 case, d^iiig later of cancer of tlio lung, nitra\enous lu 
jections of antnnouj potissmm tartritc seemed of siihjectno and ciin 
objfctivc lieiuht In \u\\ of its utioti iii billtirziosis, Itislnnaimsis and 
pcru\nn Criniiloun, the dnio should be further trial Imtuil intra 

%cuous injection of 5 co. of a 1 per cent sulutiou of tartar emetic mar 
safeh be gi\ou to adults, and tin, dose qutchlj increased to W or evea 
20 c c Large do ts should he gi\tn oiil^ two or three tunes a wceb 

Vaccines haac been prepmd and used in treatment b> J ^ Coohfl 
and Karl ITeacr Pus from skin, joint or bono lesions is collected in large 
amount — a liter or more — treated with antiformiii and the parasites cen 
tnfugahzcd out, aiashcd and sterilized in an autoclave Cultures are al o 
prepared on Sabouraud’s \gar for three or four weeks, the growth scraped 
off and autoclaied long enough to kill all spores "Mixtures of these two 
preparations are made m about equal proportions There is no definite 
method of standardiz ition and dosage has l>een wholly cmpincaL No 
posituo results were obtained m 2 eases pcrbouall^ obscricd. 
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iiof enough to studj the oiganism aa we find it m the human tissues or 
ID secretions One must atudj it also m cultures and in the tissues of 
txpenmentallj infected animals and eien then their identification is 
most difficult The cultural studies ape most unsatisfactory since these 
organisms are \ery sensitne to lanations in media E\en Sabourauds 
media (maltose 40 , peptone 10 gm distilled water 1 OOu c c , agar 18 

gm ), simple though it seems must, it is said he made from the French 
ingredients if we are to get results comparable with those of Sabouraud 
Four per cent glucose agar or glucose blood agar are among the best media 
Often one succeeds b^ spreadiiio the sputum, for example on a piece of 
bread soaked in milk and sterilized m a Pctri dish but this is not always 
satisfactory To cianiiiie the fua^,! in infected tissues is al^to very difficult 
since the mycelial threads, though abundant cannot be iccognized in tis 
sues stained in the usual manmr The molds in the fresh specimen may 
he stained by a saturated water> solution of safranm or, better still, of 
thionm 

lormerh we dnidcd fungi into aeasts and molds and taught that 
acaats multiplied br budding and molds by ascus formation This is quite 
incorrect since under certain eonJiiiODs many molds ’ can be made to 
reproduce by budding aud many leasts if properly grown will produce 
ascuspores To the botanist the ascus spore formation is the starting point 
m their classification but this ma\ be seen onla under very artificial 
conditions or not at all under the couJilions we now create And Tot this 
ts the best we can do now, and unsatisfactory though it is we shall proceed 
to follow it. 

The fungi pathogenic to mau ail belong to one of tho two great primary 
divisions of the<e phiuts the Eumicctcs whose \egetatne body is gen 
eralh filamentous (The membera of the other primary diMSion, the 
lIyiomycetc«, haio as icgetative body a multinuelcate naked plasmodium 
Among these are no parasites of mau) 

Of tho four «ubdiM<ion8 (elissts) of Eumycetes (we follow Castel 
lam) the pathogenic fungi Uloiip in three CLASS / FUNGI IMPER 
FECTI (mycelium septate asco pores not as Mt demonstrated) , CLASS 
II ASCOMYCETES (mTtelium when present ■septate asco«pores 
demomtntcd) and CLASS IV PHYCOMYCETES (who^o mycehiun 
is non septate in the legetatnc sta^e) In CLASS III BASIDIO 
MYCETES (mushrooms and rusts) there ato no members pathogenic to 
man 

The cla«s FUNGI IMPBRFECTI is mo'^t important of all to pbysi 
Clans because of the many important parasites which it contains The 
student should understand lioweier, that m the case of many of thfso 
fungi the adjectiie iinpirfect la quite as descnptivo of our knoi^lcdgo 
as it IS of the life history of the parasite. Some of them may actually 
ha\e simpler life histones than tho aacomicetes that i« nia\ k« imper 
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tbcir in\cohfll thrc-ids would sicm to penclrato a solid tissue more Ij 
direct I xteiiaion nloiip the Uinpli chinuila and through tissue spaces than 
bi acfii fi p<«c {ration or dtstnicfion of the cells and the most of (ho lajun 
tbev produce is intchimcil nthtr thin clicimc'i! How these organisnu 
get their hrst foothold m the hum m boilj is Tiot clear, hut infectioa by 
tluni would at hast stem dilhcult, ouec started, howeter, their growth 
of(c u js most perststtuf, stuco tZic^ sCifuidatc the prodiicttoa of httJe 
or no mumlmt^> their infection ci identic is not self hreutiug and therefore 
tluirtherijn is most difficult 

lo imdorstsjul (he hum in meeoses it WM also nccc 8 ‘<ary to wait until 
our too jKisitne idi is coiiominij, (ho luftctious discasis had been sho«u 
to lx smdf (junto nml wt had Uguii to realize tint the niochanisni produc- 
iu„ some ^t Icist of the specihe discaais, iiu. 111111^ by this term those sjmp 
tom touipliMS whuh ni<i\od tlwir uimcs long heforo their cause had 
been di«co\« red is not is simplu <s Ina been aup|)oscd Some at least of 
thc<ii «ip<cihc diRi ists ire not puns mfectioiia” , at least the clinical pic^ 
turc of i pun. infictioii ’ 1 >\ eert im pithogciiie oigauisffls is not idutical 
with tlio disoiaos of which tluso particular p^thogviuc organisms aro sup- 
posed to k (lit spcHihc germs Hmj discasia would aecia, ridicr to he 
due to two or luon juiliogimc oroamsms nml the results tkj produce is 
uot the fiimi total of the octiMtics of eacli, hid it hocii iloiic The problem 
la not one of 8 e<ondir\ infection’ as tint term usinll^ is understood, 
tint la 111 iiifiefion which hhe i wwd accidtiitiH) iiifccfs euscepttWosod, 
nhhoiigh It iiii,.ht include that, but the problcin is rithcr one of d(.finitc 
tpim pla\ of or^inisins one of which ao alTccta tho tissue soil thit e« 
other wfl^c nifcction (in follow tich prodiiciiio results which depend in 
part It least on (he preiious prepiradon of (he sod by the preceding ot 
gaiiism It would seem to be tbrough somo such itlationship to other 
pithogrnic or non p itbogcuic inKroorgimsms that fungi beat eiprrsi (kir 
pTthogcuic properties Only in this wij cin %\e explam tho l^ulJrlnlle 
plcoiiiorphtsni which these orguiisins show when studied i« connection 
with the iinows lesions which tlle^ produce, the Mnct> of lesions of 'er\ 
diifcrcut sc'cntx which the -nino fonu produces, the practically constant 
association of fuugi i»d etrtam bacterial fonns, and finalK the n«l>ossi 
bdi(> of piothicnig, a eh inetenstic lesion or nn lesion at nl), with a pnro 
culture of sonit fuii„i although this lesion la easily produced if the in 
fected tissue or a stcrctiou contniuino tho fungus is used Hntd we 
understand better wlnt tlieso relalionshipa are, OuP therapy of fu^S^® 
jnftctioa will continue to ho imaitisfactory 

CLASSIFICATION OF FUNOI 

A satisfactory discussion of fungus diseases presupposes a satisfactory 
discussion of the claosificatioa of the^ plants To identify a fungn® 
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uot enough to stuJj the oigani'oa as we hnd it m the human tissues or 
IE secretions One must sfndj it also in cultures and in fho tissues of 
expcnmeutallj infected animala and e^en then their identitication is 
most difficult The cultural studies are most unsatisfactory since these 
organisms are lerj sensitue to \anations in media Even Sabourauda 
media (maltose 4U peptone 10 di’itilted water 1 000 c c agar Ib 
gm ), simple though it seems must it is said, be made from the French 
ingredients if wc are to get results coiupaiable with tho«e of Sabouraud 
Four per cent glucose agar or glucose blood agar are among the best media 
Often one succeeds bj spreading the iputum, for example on a piece of 
bread soaked in milk and stcnlired m a Petri disb, but this is not always 
satisfactorj To examine the fuu^i in infected tissues is also very difficult 
since the mycelial threads, tliougb abundant cannot be recognized in tis 
sues stained in the usual manner The molds m the fresh specimen may 
be stained bj a saturated watei% solution of safraniu or, better still of 
thiynin 

Formerly ive divided fungi into \ casts and molds and taught that 
vcaats multiplied bv budding and molds bv ascus formation This is quite 
incorrect since under ccrtaiu conditions maav molds can be made to 
reproduce bj budding and man\ \eaat8 if properh grown will produce 
ascospores To the botanist the ascus aporo formation is the starting point 
in their cloHlfication but this max be seen onij under \erv artificial 
conditions or not at all under the couditious wc now create And jet this 
IS tho best we can do now and unsatisfactory though it is we shall proceed 
to follow it 

The fungi pathogenic to man all belong to one of the two great pnmary 
dnicions of these plants the Eumvectes whose vcgctatite bodj is gen 
erallj filamentous (The members of the other primary division the 
Al^xom^cetts have as vegetative body a multmucleate naked plasmodium 
Among these are no parasites of inau) 

Of the four subdivisions (classes) of Emmcctcs (wc follow Castel 
lam) the pathogenic fungi liloug in three CLASS I FUNGI IMPER 
FECTI (mvccliiim septate aseoaporcs not as yet demonstrated) CLASS 
ll i4SCOJVfyC£r£S (mycelium when present septate ascosporcs 
demonstrated), and CLASS IV PHYCOMYCETES (whose mjeehum 
is non septate in the yegetatne stioC) In CLASS III BASIDIO 
MYCETES (mushrooms and rusts) tbero are no members pathogenic to 
man 

Tho class FUNGI IMPERFECTI >s most important of all to physi 
Claus, becausQ of the many imjtortant parasites which it contains The 
student should understand howenr that in the case of many of these 
fungi the adjective imperfect’ la quite as desenptue of oiir knowledge 
as It 13 of the life history of the parasite Some of them may actually 
have simpler life hi&toncs than the ascomycetes that is, may ^ im))er 
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feet” , blit Jinuy are pi iced lu rliis cl iss merely bee lusc no botanist lias as 
\ ot succeetlLcl iii dcinoiistritiiig that thc> do produce ascus sports Should 
one succeed, the chsaificalioa of that organism would at once be changed 
llio IMPERFECT FUNGI aie subdnidcd into two groups (a) 
Deuteromycetes, with accessory fructihcatioiis pitscut, a group wludi 
has no medical interest, and (6) Hyphales or Hypbomycetes, with (ac 
cording to our pirscnt knowledge) accessory fructification absent This 
group contains man^ important pathogenic fungi 

The Hyphales ll^ cl issified in four onlcrs iflCROSIPIION VLE8, 
THALLObPORALCS, UtMltsPORALES, and CONIDIOSPO 
RALES 

illCKOSIPIIOSALES 

inCROSIPnONALES (their hyphai bacilhform), of winch there 
arc two families the i[\coBACTEiiiACE.v ‘MidtheXocniojvcE.E 

a rhe 3 Iicodvct£i iacet produce, so far as wt know, no m^ccliuai 
nnd U8iiall> nro olissihcd with iho baclcrn lour gtnera of tins famib 
aro of intdio-il interest MICOUXCTEUV'^ LLPT0T1II11\ 
CLiDOJIIUn and VIBRIOTHRIX 

The nicmbeia of the genus Vi COB ICTEJIIUM when met with m 
cluneal CAaininations and not further studied nro usually carclcsslr re* 
ferred to as diphtheroid bicilli ’ or ‘diphtheroids” (although it inu«t not 
be undcistood that all, or eicu inai»\, of this ubiqiiiioua group of organisms 
which iiior])liologicall> resemble Bacillus diphtlion® belong to the genus 
iI>eohaeicrium) iheso diphtluroids” as ft group, for which the name 
Con nobactenum his been su^cskd, arc Grim positive, nonmotilc or 
ganisms which do not produce spores and which often contain raeta 
chromatic grumilcs lht> arc easily found in the mucus of the nosp, 
throat, in the skin and Hmph glands and arc frequent coufaininations of 
blood cultures if carelessly made It was one of these (Cotyncbacterium 
hodgkim) which Bunting and kdtts reported as tho cause of Hodgkin s 
disease 

Belonging to the genus VICOB ICTEBIUM is the group l«acr£>' 
myccs which is of importincc iii human patliolog> This differs from 
the group Corynebactennm m that its branching is much more marked 
and that it is strictly anaerobic It differs also from the genus Kocardm 
in that its mycelium is much less developed, its growth is not dry but is 
moist, is crinkled, and in that m the lesions it causes it never gives nse 
to actiiiomitic granules 

Broncho anaeromycosis — Oaslellmi, Douglas and Thomson reported 
a form of hemorrhagic bronchitis found in Europe as well as Asia, due to 
Anaerorayces bronchitica, a much bnmcbiu„, Gram positive, not acid fast, 
nonmotilc, oblig,afe. anaerobic diphtheroid bacillus which measured from 
3 to 5 microns long and 0 3 micron m bicadth Anaeromyces is grown 
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occisionally from bronclii'il cases in Trhidi mouilia and other fungi and 
also Bacillus tubcriulosis, are present 

Two groups of cases of iu'ierom^ces btoncliitica have been separated 
(1) the licmorrhagic t>p(. and (2) the mucopurulent t\pe Cases of the 
hcniorrhaoic tjpt eloscli icscmhle pulmonari tuhtrciilosis m that thtrt 
ma\ bt an intcnnittuif or lemittcnt fc\cr anemia loss of weight, and 
bloody sputum winch at tim«s has a \€r> charactcristie bright hnekred 
color The phisical examination of the cheat may he at times almost 
ncj,atuc and at other times ma^ on percussion show patches of impaired 
resonance where crepitant rths are heartl 

Cases of the mucopurulent tape resemble ordiiian subacute or chrome 
bronchitis There maj he slicht fe\er and act the general condition of the 
patient for a long time la not affected The sputum is mucopurulent or at 
times frankly purulent These cases after a aariabk period of time may 
become hemorrhagic 

There IS a dispute avhether or not these fungi actuallj cau«ed the broa 
chitis of the patients in whose sputum fhea wcje found In faaor of this 
18 the poiat that thei rapidh decreased in number and fiaall^ disappeared 
with the gradual impruiemeut of the biombial condition and also that 
these cases improve under treatment directed against infection b) this 
fungus 

The organisms of the ^enus LBJ TOTIIRIX are siinple unhrauched 
threads The) arc often found m the Ksious of cases of stomatitis and 
pharyngitis hut whether thca cause or help cause, these lesions is a dis 
puted point 

CLiDOlIlRIX IS a threadlike form which acems to although it docs 
not branch, that is after the cud of tlie thread has broken off as au mde- 
pendciit cell the parent thread will aontioue to giow past this new one 
which now because of its position will resemble a branch 

h Tho second famila of the ordir MI( KOblPlION VLE'^ the 
NocArniACEi:, includes those organisms of this order which form a 
definite mycelium Of this family there arc two genera NOC ILDl 1 
and tOmiisTBEPTOTlIRIX 

Tho organisms of the genus A Ot \hDI 1 grow lu brandling filaments 
made up of bactcnalike units are airobic easily cultivated, produce 
artlirospores and what is more important do not produce the granules or 
dru«en’ characteristic of actinomacosis It adds to our confusion that 
some of these bear the names Streptothnx. Clulothnx, Vctinomycosis and 
still others Oospora and Discoiuacis This evimis evidentlv is of great 
importance not only since it includes orgimsms import mt lu human 
pathologv hut also because they aie a source of considerable error in 
diagnosis 

Cladothnx astcroiJcs, the type form (so-called because of the star 
shape of tbc vouiip colouiis growing on agar) also called Streptotlirix 
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cppingen and ActnionucoMs T»ltronlcs, Ins Wen cultivated from the 
bronclanl Ijinpli glands, the pus of braiu abscesses, pleural pus, ineningeal 
pus, and from n ca«!C uf ^fadiira foot It is ea^il^ grown on culture media 
Alost of the org,amsin8 isolated aie pathogenic for laboratory annuals In 
smears of pus it is found is loii^,, tortuous, branching, Gram positive, and 
acid fast tilameiits It differs from the e,emi8 Colmistreptothnx in that 
It forms in lesions no ictiiioinilic granules, is readily cultnafcd, forms, as 
a nilc, no clubs, and is \er> pathOotmc to laboratorj animals 

Ibis orguiism, ospccialh the frigments of the older threads, is def 
imtch acid f ist iiid, when onl^ i few fragments and no long threads are 
seen 111 smcais of sputum st lined for Uactllus tuberculosis, mav ea^ilv be 
niistiken for this organism It has been ruU 5 ,hl_j estimated that, of all 
tlie positne reports of the. presence of Bacillus tubeiciilosis in the sputum 
made lu laboratories wlierc iiniix sputa are e\aniintd bj loutine method’, 
one m ten will be an irror bet luse of these and similar acid fast fungi 
whoso filaments when old break up into bicilhform fragments Realizing 
this possibility the laboratory workers usually warn the physicians that all 
posituo reports should be confinned, but this is not always done. Fiom 
tho studv of 2Q reported civ.3 of nocardiosis includiug 1 of tbtir owu, 
Ilcnnci and Gardner su^g,eattd (hat there were three varieties of tins 
parasite, which differed in patho^cmeity to laboratory oiiimala, m their 
reaction to oxyt,oii, m their growth oii different culture media and m their 
acid faat qualities 

In the cases reported tho portal of entry would seem to be the brouehial 
tree, and the primary infcetion was iht bionchul lymph glands Bv 
metastasis later these fungi might ciiisc bronchopneumonia and auh^e- 
qiientl> pulmonary abscesses, ab&crsscs of the pleura, and especially ab- 
scess of tho brain By hematogeuous di&tributioii they produce a railnarv 
pseudotubcrculusis JIacfic md Ingiam isolated from the blood of a pa 
tient yyho died of an obscure complaint a fungus of this genus but diffeieu^ 
from others described and for which they sugotsted tho name Nocardia 
cnions Gray reported a case of nocardiosis cutis yyinch resemble 
sporofnebosis 

The cases reported have the widest distribution No relation to grain 
can be made out No systemic treatment was reported lu connection wit 
any of the above ca’cs 

The second ^onus of the NoeiAroiACE c, COll^ ISTFEPTOTIim 
does not produce arthrosports, docs uot grow well on ordinary culture 
media, practically not at all at room temperature, and grows best annero i 
cally It IS but little pathogenic to laboratory animals 

Belonging to this oCDus 19 the group iehnomyces characterized bv t le 
formation in lesions of characteristic granules or drusen These miero 
scopically show the stellate arrangement of thy, mycelial threads with clu 
shaped ends which foim the periphery of these actinomitie bodies The 
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incst intcrestinj, sulijpoup of this group is Strcptothnx actinomycosis ami 
of this the mo«t interesting mimber is Sstrcptothnx Israeli (Cohnistrcp- 
tothnx Israeli) tin. cause of human a tinomicusis (see Chapter XXIII, 
page 35'J) 

Streptothrix Freen — In the actinomycosis group belon^ at least some 
of the organisms which cause nncetoma or Afadura foot («ce pago 3ST) In 
the discharge from the fi'tfulie present in these caies one sees black, white, 
yellow (ochroid the commonest yanety) or red granules The black 
granules (Wnglit) are seen under the microscope to have a dark almost 
oiiaque center siin-ounded by a border made up of a mass of thickly matted, 
yerj long septate mycehal threads which aro thick, often swollen and 
much branched No spores aie sttii fins or^auiBin is easily cultnated 
\nimal inoculations arc uusuceessfui The moie commou granules the 
y ellow or ochroid granules, contain a streptothrix described under the name 
Streptothnx freen 

UicETOWA riyoisjwr or M.uu j. i foot an endemic discaso of In 
dia, but sporadic m tempente climates is a chronic infection of the foot, 
but also, although raieh of the band knee or elbow, due to seyeral species 
of streptothrix but especially btreptothnx freen This streptothrix gams 
teccss through some slight wound or break in the skm and slowly, during 
the next feyv days or weeks transforms tho subcutaueous tissue into an 
inflamed and swollen miss in yvhich firm rounded uodiiks (infectious 
granulomata) deyelop which gi\e the affected area a reddened or purplish 
kiKibby appearance, not unlike that «ecu m actinomycosis Later these 
nodules break down and the tissues of the foot become transformed into a 
swollen macs made 8 poH 2 ,rlikc by (he many abscesses yyliich discharge 
through manj (from eiobt or ten to a half hundred or more) loiig, narrow 
tortuous sinuses, an oilv sernpujulent fluid containing many yellowish 
reddish or broyvuish fishroelike praouks called dm es or grains 
By this time the part has become so enlarged syvollcn and misshapen that 
It has almost entiieh lost its original outline and as a result of disuse, 
tho affected limb later hccomes shrunken and wasted 

Seyeral other organisms may cause this disease, for example Clado- 
thnx astcioides (sco paj,e 38 j) 

The subjectne symptoms of which these patients oomplam an? re- 
markabh triyial The internal organs do not become myohed Lymph 
node luiolvement occurs only as a result of secondary pyogenic infection 
A\heu once the nodules haco broken doyvn then, is no evidence of spon 
taneous healing The malady may extend oye?“ a period of eyen decades 
and seldom, if ever, directly causes death 

2 realment — This infexition is very resistant to treatment Internally, 
lodin m large doses is the most reliable remedy Locally curettage the 
N rays and caustics may bo tried Excision of the affected part howeyer 
usually offers the oiil\ hope of permanent relief 
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Til ILLOSt Olt \Lb3 

Tilo 'socond order of (ho Hn>hales, the TII VITOSPORALES, repro- 
duce (hallo pores (that is, b\ sporcliko bodies which arc portions of the 
^OpCtntnc l)od\, the thalbis at condarilv ad iplcd for reproduction) One 
suborder of this order, (he B1 VblObPOUINI J , which reproduce 1} 
blasto»poix3 (round or o\al tlnllosjHiKS prodtietd b> simple budding a 
method of nproductioii fonnerU siipiMsed to bo elunctenstic of the 
^e^sts) contains fi\o families (1) the Cuii rococcAeE>, with hcpliJi 
hardh diiTeront from couidia, niid both ^eastlikc, and the conidia not ar 
1 lilted in ehams (2) the Oosioi vett, with long h^phe and siiores t^pl 
callv m chains (3) the i.^A■VTIOTlIAilMACF i, with couidia arranged ler 
ticilhte around the septa of the mycelial li\php?, (4) the IIafu)- 
orAPincEt, whose conidi i (if the organism is h\ing as a parasite) form 
in grapcliko maa^ies, mid (o) tho ^ oi i \ct > with coiiidn vilitan 

or in chiins 

With the Tin iTococOAct> arc usually placed the Blastom^cetcs The 
clasaihoation of these ^erv import uit pathoocint orgmisms (the Bhi^to- 
in>ecte3) is most unsatisf (c(or> Usually descnlad ns }e ists ’ or tcast 
like forms, because their most coiispiruous method of npiodiietion was be 
hnddiiu tlic\ formorlj were supposed to be simpler c'Cu than the im 
perfect fungi 3torc recently, however, (lio ordinary yeasts have been 
promoted as the fauiilj S'lccharom^cetace® to the C) iss Aseomjeetes 
Assuciitcd with tins organism is another variety of this same genus 
Coecidioidos iinniitis (Oidium eoccidioides) (he cmiso of Ooocidiosis 
(Coccidioidal Grauulonn Califoniii disease, ban Joaciuin Vallcj 
Disease, iljcoderiua luimite) (see Chapter XXVII, page 378) 

Tho second genus of the Oom ukac^ f, U(9A /// 1 is a latheriH defined 
group of fungi which, in the infected tissues presents fiee budding forms 
(blistospores) and also nivceliil threads of ritlier 1 irge size, in masse’’ 
made up of short irngul ir units wlueli beeoine easily det iched, and others 
which arc loUj, uid branched, and whicli often present arthrosporcs 
Grown on solid culture media, this group grows is itJuiid or oval buddiufo 
jeastlike cells with either no, or only a few, short mjeelial threads 

Bronchomoniliasis — This form of bronchitis found in the temperate 
as well as tropical and subtropical countries is due to various «pecics of 
Monilia, espcciallv Monilia tropicalia, hlouiha krusei, llomlia pmoji aud 
Monilia metaloudmeusis 

Clinically mild, intermediate and aevero tvpes of this infection are 
met with In the mild eases the general condition of the patient is good, 
there is no fever, and the expectoration la nuicopimilcnt, often semtv, and 
does not contain blood The physical examination of the chest is ncgativCi 
or reveals oalj a few rales In these cases the lufection may last for 
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several \\ccks or months and then maj recover spootancoiisl}, or mav de- 
\t]op into the severer t^-po whidi resembles phthisis In these severer 
cases there is hectic feier emaciation and hlood\ crpectomtion The 
phjsical examination of the chest may on pe^ell^slon show patches of 
brouchopneuraonia oier whidi fine crepitations and pleuril friction rub 
etc, are heard This tvpe mav end fatally 

Duigno '^ — The diagnosis of thia condition is based on the absence m 
the spiitiiui of Bacillus tuberculosis and the presence of mouilias In all 
such cases it la essential that the sputum should be collected m sterile re- 
ceptacles after the patient has gargled hia throat thoroughh with warm 
sterile water Sometimes one finds mouilia in the fresh snutum as spore- 
hke, roundish or oval cells with a double contour or occasionalh as frag 
menta of mjcehal threads In other eases the monilia is found only by 
cultural methods In no case should a definite diagnosis or broncho- 
mouiliasis be made before the organism has been demonstrated m cidtnres 
V small amount of sputum is smeared on several tubes of glucose or 
lualtovd agar and thc«e arc incubated at a temperature of 22 to 2o C 
In tvvo Or three da^s white, rather laigc roundish monilin colonics will 
appear To determine the species of the monilia the organism isolated 
should be studied with reference to its growth in milk its develop- 
ment on gelatine and on blood senim and its reaction to certain 
carbolivdratcs glucise, Icvulose, maltose, galactose, saocliaro«L lutilin and 
de\tnn 

That many of the cases of broschomooiliasi* are secondarv developing 
in ca«cs of tuberculosis and other chronic pulmonary condition* is ad 
nutted The diagnosis of pninarv bronchomouiliabis is however diilicidt 
since moniln fungi are frcqueutlv verv abundant m the air in tropical 
countnes and so quicklv contaminate a-implcs of sputum thev arc also 
not rare as saprophytes m the mouUi and, lastly non pathogenic monilia 
fungi iiiav be present in the bronchial mucus A definite iiaguosu of 
primarv bronchoraoniliasis therefore is justihcd onlv when tubercle ba 
cilli are absent, when the bronchial expectoration has been oilleotcd and 
preserved with every possible precaution when it contains a monilia in 
fair numbers and if their number decrea es rapidlv as the condition of 
the patient improves In other cases however the moniha infection of the 
bronchi complicates piilmonarv lubereiilosi* 

Treatment — The treatment of this form of bronchitis is pitassium 
lodid With which the glsccrophosphatcs and bal ams mav be as^iociated. 
Castcllaiii admit* howoicr that in some ca'ses pota-.mm lodid has prac- 
ticalh no beneficial action Vaccines have it is claimed, occaaiouallv been 
Useful 

The jjTJius JfOA/X/ 1 contains an impottant group of fuagi the tvpo 
form of which is Oidiuiu albican* (Afonilia albicans) the can o of thni h 
lor a critical discussion of this oigauiszn as belonging to the genus 
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OiJuiiii «to Fmcnnn Cistell mi, on the other Jimd, states that Oidmm 
albicaiis btlougs to gcima IConiha 

This IS the most coiimion pirasitoof the tlmisli of children, t pccially 
tliat of uiaL bihiC', but la found al o iiv the thrush of older childtcn and 
of adults ucakcncd b^ old ige or disease Oidmm albicans is seen in t\io 
varieties tho largo-«pond (Oie more cumtnou) and the small spoted va 
rictics It IS found m tho sputum in two forms yeast forms, that i«, o\al 
cells, from 5 to (> microns IoUq JMd -4 microns uidt, which bud, and doubh 
contoured uncclial threads of all sizis md Iciigtlis uith thick cross walls 
uhicli develop, fnic eiulo,^nous sjiorcs ind which contain also droplets, 
gnmilcs, and sacuolcsi. It differs from the Eiidoiii^ecs albicans chitlli in 
that no asci haae as yet been demonstrated In cultures it multiplies also 
ba biiJdiiiQ and dtielops i myceluini with conspicuous chains of cumdia 
grouiug from the sides and ends of the mycelial threads. JIcccIium for 
matiou 13 f ivoted b\ anaerobic condition^, b\ an alkaliuo jncdiuni, and hr 
scarcitv of carbohydrate in the mcihuiu, budding, on tho other baud, i* 
faiorcd bv aerobic conditions, b^ a medium neb m sugar, and b 7 an acid 
medium 

Manv fungi uia^ be found in the membrane of thrush Castellani 
tabulates at least mnetecn ito t of tbtm would seem to bo imperfect 
fungi and are best illu^tniod b\ the nho\c organism but fungi of other 
classes also are found, for cMUipIc, Endom^ccs albicans and Aspergillus 
fumigatua 

Thrush — Thrush, or pirismc stomatitis, is in mfcctiou of the 
mucous momhnne of the mouth bj one or more of tho group of so'called 
thnisli orjunisms iml is cliaricttiwcd by ibo fonnition time of a mini 
braue which is pearly white m color (tliat of diphtheria is yellowish or 
gniMsh white) and so loosclj if tidied to the mutosa that tho least touch 
will loosen Iirgc fragments, Icuiiiie, tho underlying mucosi red and 
slightly bleeding (the roemhmic of diphtheria cuuiot thus easily be. re- 
moicd and where remoicd Iciies a nw bUcding surface) In tins umu 
brane the mycelial thrcids and spores of the yeasts -ire easily demon 
strated The most cominon site of this membrane is on the soft palate an 
tonsils, the inside of the check* and tho posterior pharyngeal wall, but it 
may coicr the entire interior of the mouth It may also spread to the nose 
or esophagus, stomach and bowel, m which case it may cause a diarrhea 
It may appear in tho lagiua and on tho nipples of luirMiig women 
Finally , inetastasea of the infection causing abscess of the bnni, lungs an 
kidneys have been reported 

While the thrush of children and hcaltliy adults may be a friiial con 
ditiou, yet for cachectic idults wtakeiied from chrome diseisis, such as 
tuberculosis, can^'cr, typhoid feier, diibetc*!, etc, this infection is b' 


means negligible 

Treaimeni — Thrush may be picvcnted by feeding the children pas 
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teunzed milk and bj cleaning tlioroughh all tlie bottles, nipples, etc., used 
The membrane i£ present ma\ easily bo temoied b^ wiping the infected 
areas with a piece of soft gauze soaked in boric acid or sodium bicarbonate 
solution and then spraying the mucosa with these solutions or with 
1 4,000 mercuric bichlond, 1 25 sodium hjposulpliite weak borax or 
potassium perraan,,auate solution 

The fungi of tho genus OIDIUM are similar to monilia but mjcehal 
threads are \er} abundant both in lesions and cultures aud budding jeast 
like forms are rare 

Cdstdiaiii found three speues of this ^^nus Oidium matalense, 
Oidium astcroidcs and Oidium rotemdatum m the membrane of thrush 
of the tropics m cases of tonsillitis and broiidiitis and m the stools in 
enteritis 

The second suborder of the TIL\LLOSPOR ILLS the VRTIIRO 
SlORIIsF 1-, uproduco bv arthrosporcs (Thallo«port8 are spons 
formed simply b^ the scgmentatiou and disarticulation of a mjcchal 
thread These are square in shape brst but later arc round) This sub- 
order contains tho terv important familr of the Inchopb'vtoziaccai among 
wliicli aio soziLo 'verj important para«iUs of hair Among the genera of 
thisfamiH are the well known TlUCUOlin /0\ MKhO^POlIl If 
and TIICHOSI OltlVlI and XCIiOIlION (The student should note 
that manj authorities group these parasites as A8com\cctcs of the family 
G\nnooscac<a: ) 

Pavus — ichonon the t\pe species of which for man is Vclionon 
sdunlcinii the cause of faius forms in the scalp large masses called 
scutula, which aro composed of the Liphie of this fungus mingled irith 
masses of rounded sporclikc bodies (conidta spores) of vonous sizes 
crowded together at the center without defitiite arrangimciit This fuiim's 
IS charactcnzcd b^ the great >ariation of size of its hlameiits which also 
are crooked and of irregular coutour Some indeed are made up of 
chains of oval cells Fear shaped conidia are scattered along the sides of 
the delicate filaments but newer occur in elu ters numerous cblimedo 
spores (enejsted artbrospores of large size) ore present some tenninal, 
but more intercalary The diagnosis is made b\ examining a scutuhim 
111 NaOH under the microsixipo aud looking for the typical fungus (see 
\ol \I Chap A\I\) 

Rmgworm — Microsporon (tvpc species llicrosjwroii audouiiii) the 
small pored fungus of ringworm of the scalp and «kiii of children ap 
pears in the epidermis as cuned branching hvphoi made up of long ele- 
ments Some of the'se fibers penetrate and grow aloii^, tlic medulla of the 
hairs from which pouit they send out through the cortex lateral branches 
which produce a sheath which cuinplctely covers the stumps of the diseased 
hairs composed of small ronnil spores 2 microns m diameter This fungus 
IS easily cultivated 
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Trichoplutoii, tlip ciHsc of niif,not]ii of tlio skin, liair and naiU of 
adult's, grows beiioatli the strituni comcuin of the skm in the uppermost 
la^ers of the epidermis as Jon^, delicate threads, often tortuous and curved, 
blit nreh bnncbfd ihc'ic form n nncclnim, the tlireads of which jro- 
duce a few largo roundish or oval eoiiidii ariaiiged usually m cliams. 
Thev form no scutulous masses Xhey penetrate into the hair shafts which 
thev make brittle lo demonstrate this mold, the suspicfod scales, hairs 
and crusts aie cleared in NaOlI or IvOH and examined niicroscopicall) 
Several speciinena 'should be examined before the scareh is abandoned 
1 iiclioplix ton dillers from micro^porou in that the threads which pell^ 
trate the hairs segment into chains of short nucclial ekmciits which sug 
gest (but are not) chains of 'ipoics babouraud recognizes three primary 
divisions of this group Trichophyton cndothrix, foiiiul only within the 
medulla of the hair, Trichophyton nc(H?iidothrix, similar to the fonuir 
but which docs develop a few hlamcnts on the surface of some of the hairs, 
and Triehophvtou cctothrix, wliicli both invades the hair and proliferates 
activclv ou Its surface 

According to other classifications one merely separates the largo and 
the small «porcd v irietu<» 

Genus EPIDLRMOPIllTOh tvpo spc'ciea, Inchophvtoii cruna 
(Epidcrmophvtoii cruris, Lpidcrmophyfon ingmiialc), one of the causes 
of eczema margiuatum, grows in the epidermis as long interlacing ftia 
ments made up of oblon^ cells with double contour It grows readih on 
cultures whero it foniia no couidia, but instead produces luuumcrahlo 
blunt, club-«bapod spores borne on anal hvpba;, which havo '‘inoofh walk 
and which are divided into chambers bv transverse parallel septa 
(fuseaux) hpidcmioplivlon pcriati and Lpidcrmophvtoii rubniiu (char 
actenzed bv its deep red pigmentation when grown on Sabourauds agar, 
that of Epidermophyton peructi vs pale pink) also may cau'se this 
condition 

Tmea Versicolor — ^Alicrosporon furfur the cause of Tinea vcrsi 
color, IS found abundantly in tin, horny epidermis as uubranched, septate 
filaments, 3 to 4 microns wide, with very irregular contour, which by m 
terlacnig form a meshwork enclosing ma'tscs of sporehko bodies which m 
form suggest biiuchcs of grapes If these are spores thev are the largest 
seen of all the pathogenic fungi of the skin The organism his not as 
yet been cultivated (scoVol VI Chap XXIX) 

IJicro^poron muuitissimum (Sporotlirix mmutissimiim, Xocardia nn 
nutissimuw), the cause of ciythrasma, looks like hlieiosporon fwrfwr ex 
cept that its fine twisted unbranched threads are much more delicate an 
easily break up into hacillusliko forms Its mimife spores lie m kpse 
heaps £ 

Erythrasraa — Erythrasma (Biercnsprung s Jisca^o) is a di'icasc 
those areas of the skm where two main surfaces oppose each other, tner 
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fore of the axillffl and groin It is characterized espcciall;) by the presence 
of round scab, b^pc^(.m)c patches due to a superhcial imasion of the 
skin bj llicro^poron minutiasimuni. These patches hare a pronounced 
tendency to become eonfluenf gjMug nse to areas as lar^,© or larger than a 
Bihcr dclhr 

Xhe diagnosis can he made b> exammiug the scrapm^, microscopically 
Erjthrdsma is a pcrsi'^tent condition with a marked tendency to re- 
currence ihe treatment is the same as thit for tinea %er8icolor 

Monilia psilosia (Moiuha entenea) has been described as the cause 
of sprue but more probabh is mrrel> the cause of some of the intestinal 
features (for example the diarrhea) of this disease 

ifoiiilia psilosis is a large round ^casthke organism with\er> clearly 
defined contour from 4 to 7 microns m diameter with a granular and usu 
ail^ laeuolatcd protoplasm und which reproduces b> budding It can be 
easily giown on suitable media as a mtcelium which penetrates the mo 
diutn produciDg the imertcd pino tree growth 

Sprue or psilosis is a chronic, afchiiU mUstuial disorder due possiblv 
to infection h^ Mouiiia psilosis According to most authorities howeter 
It 18 a deficiency disease associatcil with cirrhosis of the hror and chnrac 
tciizcd h> a painkss fatt> diarilica of copious pale, acid stools fiom 
which maj be rccoxcrcd ilmosf half of tbe fit lUoCsted a sore montb, tho 
tongue inflamed and often ulcerated or cracked piOeTcssirc emaciation 
and anemi i of tlio primar\ l\po 

Tbe treatment is rest m warmth protection against all chilling, 
and a diet so oidcrcd that it pr-iduccs little fennentttioii, that is one free 
of glucose formers It should consist at first of increasing amounts of 
boiled milk from six to tcu pints a day then tho diet la changed to one 
of fruits, c^pecialh strawberries which seem to huo special value in the 
treatment of this disc ise then the p iticiit is _,ucn meat juices and finalh 
much undercooked lean meat (chopped hue) and at Ica'st two quarts of 
hot water a daj 

As rcgaids mcdicition one is □dvi'icd to aioid acids bismuth, taunic 
acid salol, cilonicl ind aiij dni^ which uiit^ht irritate \moug the inedi 
ciiies rtcniiimcnded arc castor oil to clear out the bowel and powdered 
ijKcnc, from 30 to oO gr dul>, for two or three da^s Tho pain is best 
controlled b> laudanum and idmialiu The dictarj ticatmcnt is tbe best 
ksbford and Cantilc emphasized the value of the meat diet 

Hemisiouales 

Tho third order of the Hyphales the III MISPOI? VLES reproduce 
b\ licmisporcs (Ileini pi res nrc true reproduction spores called also 
deuteroconidia These fungi develop a mvcchiim composed of abundant 
Inplue which arc fine jet alw ijs over 1 micron m diameter whith pro- 
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duco branclicd conidiopliorcs, rich Lmicli tenininfmg in n proconidium 
an ampnllifonn stnicturL winch later dnidts into se\cr il sponfona bodice, 
the dciitcrosjxnes or licmnpures ) 

Blit one fiuiiU of this order is of interest to n**, the irEMisroiiACE.E, 
and of this but one genus i// MISPOJl 1 

Ilcnii jxiri ruj.osi is one of the htiuispom which grows on glucose 
agar, produciUj^ an ihiindmt growth with crinkled, occasionallj cenln 
form siirfice Iloniispora piranigosa ditfcrs from tlie ahoie onl^ in t^-at 
It at times products acidit\ lu milk, wliicli llcmispom nigosa does not 
Bronchitis — BrQnchohimis)>oiaMs is iii inft'ctioii of the broiicLi and 
nhcola? due to llemi'^pori ru,^osa This disease occurs not oul^ m the 
tropica hilt also in the tcinporite zones 3Iihl cists are iftbnlo, and cha^ 
ictcriztd h\ coiip,!! with nmeopurukut c\[)ccfontion which does not eon 
1 1111 blood, and uo diatiirbauoc of the g,tiuril condition Ilie physical cs 
animation of the chest is negafne, or rcicils lucrth a few coarse rale 
The staero t%pt closcK rcHiiiblts phthisis, with tiuaciatiou, licctic fcicr 
and blood^ cipcetoration The ph^aicil cxaumntiou of these patients 
nn> rcstal pitclus of dulnt&'«, where fine crepitation and a pleural fnctiou 
rub ma\ ho heard 

Tonsillitis — Ibis oi^iniMn cin^a al o a tonsillitis characterized b> 
the presence of a ellow ish or gr «) ish patches 

CoMDionorALES 

The organism of the fourth order, the CONIDIOSPOR VLES, repto 
duce bj tonidia (Comdia iro ise\ual sixircs usually round or o\al, but 
<>ome art spiralh «liaptd, which dciclop from tlio mycelial threads b\ proc- 
esses of buddiiir, sepfitjou or abstraction Ihtse may deiclop from tbe 
side — literal conidia — or ends of tho thread — tcnnuial comdia — ami mu' 
or maj not be pcduneulatcd \11 coiiidi \ arc umtellular at fir t, but later 
maj become pluriccllular The true comdia lioconic easilj defaclicd from 
the thread) Under this ordir arc four importmt suborders (1) die 
ALt.LBO''Poi iM.!. which Ttproducp h^ alcuro'ipores (or fal o «porca, at 
first not distinct from the mycelial thread on wliicli the} grow, and set free 
onlj after the dtath of th it thread) (3) the bi oi otricuine^e, which n- 
produce bj true comdia hut without the dctelopment of true coiiidw 
phorea, (3) the Sroropii iunbi, which reproduce bj tiue comdia borne 
on true conidiophores , and (4) tbe Puiii-iDiNE t, which reproduce b;> true 
comdia borne on phnhdes (bottle, shaped cells) 

Sporotrichosis — Bclon„m„ to the biOKoiriciii'iLi. is the genus 
&POKOTKIC 1 IUM, a well known example of which is Sporotnehum schenc 
the cause of sporotrichosis These organisms, when found lu smears o 
the pus from the ksions (which is seldom), appear as oval cells, fiom 2 to 
10 microns long and 1 to 3 microns wide, and frequently engulfed m large 
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mononuclear plagocjtes Growi at room temperature on the surface of 
Sabouraud s medium or on 4 per cent glnco'se agar the colonics ippcar iii 
not less than four dajs as minute graj flteka soon siirroundid b\ a dclicite 
fnnire Studied in hanging drop tullutcs the growth consists of a mesh 
work of branched septate li\pha> of uniform width (about 2 inicmns) an\ 
where along the length of which maa dcaclop ou short stcriginata the oval 
or ptar shaped spores which nieasuie about 2 bj 3 rmcruus ('w Chapter 
\\V, pace 307) 

Class II of the Eumaccte that is the ASCOAiyCETBS develop 
asLiia spores ('spores tin doped in a special sac) and a septate niveclnim il 
inv Under this chibS are two orders the S VCCII VKOMk f h T kLh S 
with asei not gathered into dihuitc pcrithccia and the AsPl KOII 
r VLEb, with asci gathered into globular or c>lmdriejl pentlucn 

Of the S kCCII VnOAIA CtT \LtS there arc (wo inipirtant tamilies 
the SvcciiAroiiacET4CE> which form no dchnitc initfliuni and (he 
E'tDOMTiCET^CK.i' tlic vcgitatue cells of winch do fonn a dtfiniti 
mteehum 

Several genera of the Siccliarointcetaccffi are sipropbvtos of man 
Fungi of the genus Saccharomaccs have a %Ce.<^tatne hodv which in the host 
consists of budding elements onh hut if ^roun in culturrs asci develop 
Saecbaiaimvcts arc found in abuiidaiiee in the stoniach where thc\ 
mas cau e much ^ts in the uriuarv l>I iddcr of patients with glvcusurn 
which sugar the} uiav ferment causing a trouhlesome pncuinaturia m 
jiulmonarv cavitus of eases of pnlinonarv tuberculosis cie 

The E'cnoMacLTsctr have two important genera DOVl CBS 
and COCCimOlDh<^ 

Fungi of the genus t an. verj similar to (ho e of the 

genus Mmiilia (see page 392) Init with one important difference — th it lu 
old cultures of Lnclojuvces asfj orr p^c^cnt 

Eudorajccs albicans is an organism found m the membrane of thrush 
In cultures it develops mvcelia which develop phcrical chlamvdospores 
sin^jlj or ill pairs at the tips of the threads 

It develops also ciidaconidia m the mvcclial threads and lateral and 
terminal exospores Ihe a ei nm develop either at the tip or in the course 
of a thread. These are elliptical or oval in sh ipe and contain four spoios 
The delicate membrane qiuckl> disappears 

In the genus COCCIPIOIDE'' some would cla'isifv the important 
pathogenic jeasts as Blastomyces hominis and Coccidiodes immitis 
Hia second famtJv of the BLASTOSPORINL L the Oosioiacej; 
contains three important genera 006P0i? 1 VO V/i7 1 and 0/Z?/( V 
The order AfaPERGIJ L \I*ES contains two important families the 
GllI^OASCAcEE with growth composed of loose hvplim and reproduction 
l-v uijcelium or conijio pores (m which fauiiH miuv would place some 
ef the orders of the Tricliophvtonace e) and the Aspcroillacef which 
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duco branched comdiopborLa, cieb brmdi tcrmmitnig ui a proconidiuin, 
an ampiilhform stnicturc which later di\ ides info seicral sponfonn bodies, 
the dcuterosporcs or licmisporLS ) 

But one fiiinh of this order is of interest to us, the HEiiispoBACE-t, 
and of this but one genus, IIL VISPOJl 1 

Heinispora ru^osi is one of the heiuispora which grows on glucose 
agar, producing an abundant growth with crinkled, occasional!) cerebri 
form surf ice Hcmiapora pararugoai differs from the abo\e oiil) w t’-at 
It at times produces acidit) in milk, which Ilcmicpori nig, 08 a docs not 
Bronchitis — Bronchohcinisporasis is iii infection of the broncbi and 
ahcolai duo to Hemispora nioOsa fins discnsc occurs not onl\ m the 
tropics but 'vlso in the tempente zones Mild eases arc afebrile, and chat 
actcri^ed h\ eolith with mucopurulent CTpcctorition which Joes not con 
tarn blood, 'iiid no disturbance of the general condition The phisical ex 
ammatiou of the chest is lugatiie, or rcicals merel) a few coiise rales 
The soiere tNpe closch resembles phthisis, with cniaciatiou, hectic feier, 
and bloody expectoration The physical csaminatiou of these patients 
ina\ roioal pitches of dulucss, where fine crepitation and i pleural friction 
rub ina\ bo hoard 

Tonsillitis — This oegaiiivm causes al'>o a tonsillitis characterized bv 
the presence of \eIlowish or gra>i«li patches 


Con 


IDIOnI OltALES 


The organism of the fourdi order, the CONIDIOSPORAIES, repro 
duce b) conidia (Conidia are asexual s^xiros usuall) round or oial, but 
some are spinlh shaped, which dcrclop from the m)celial threads b) proo 
<«sea of budding scptatioii or abstraction These nia) develop from fbe 
side — lateral coiiidia- — or ends of the thicad — terminal conidia — and iua> 
or ma) not be pedunculated All conidia aie unicellular at first, but later 
maj become pluncellular The true omtdia l)CComc eisilj detached fru“i 
the thread) Under this order arc four important suborders (1) the 
Alelhospoi iNLu wliicli icproducp bj aleurosporea (or false «poriS 
first not distinct from the mjcelnl thread on which tlicN grow, md set frt'^ 
onl) after the death of that thread) , (2) the &>ioi otkicuim-e, whab 
produee b\ true coindia but without the development of true conid'O* 
phorcs (3) the bPoropiiAtiABi, which reproduce bv tiue eonidia borne 
on true conidiophores , and (4) the Piiialidinei:, which reproduce b) true 
conidia borne on phialidea (bottle shaped cells) 

Sporotrichosis — BeIonp,iDt, to the fc)POb.oT^Icm^E^ is the genus 
Spopotrichuni, a well known example of which is Sporotnehum schenc 
the cause of sporotrichosis These organisms, when found in smeais 
the pus from the lesions (which is seldom), appear as oval cells, from - 
10 microns long and 1 to 3 microns wide, and frequently engulfed m large 
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(la^8 before tins lutuibraiic appeared lie bad bttii engaged cleaning a 
hencoop In «pite of rather Mgoroiia tmtmont this mold could for weeks 
bo demonstrated m the ';ecn.li«i of the phar%nx 

Through the eourteov of Dr T !• Dariihill of this Lniaersit^ we baae 
been able to stndj i ca'ii of Vspcrgillus fumi^atus infection of the soft 
palate of a girl «i\teiu \eai3 of In luh I'Ul l>ecai)«t of a con 

tinuous throat trouble, this patients tonsils were rcnioicd under general 
anesthetic. For three weeks she complained of a rawness and soreness 
on the right side of throat and at the bisc of the right pillar one could 
see a fis urelike ulcer about lit uun in length This was cauterized with 
pure silicr nitrate It was four inontbs befeirc tbis ulcer finallv healed 
In March 1 U- this patient re'tnnud couipluiiinQ of soreness of her 
mouth and throat The tntm 8«ift palate anterior surface was then 
found eoicrcd with a gravisb white membrane which has persisted up 
to the present time (Juh 1023) Her physicians state that thev haio 
treated her tliroat with taera reiiudy known to them but without success 
The, lutnihrano cm with diftciilfa Ih wipenl otf Icating a raw Ikcdiug 
surface Rcmoio it and in a few hours it will again coier tlie entire soft 
palate Lca\o it alone and in fioiu fwenfv four to <cycut> two hours 
It will separate complctciv and another develop llcr general health has 
been good her temperatnu iiid pulse are nonnal It is interesting that 
her blood Mas tnmmi is repoite 1 1 <h> |ioi cent jwsitive aUhoii5,h her life 
history as to luetic lufectu n is negative and vigorous antiluetic treatment 
has not lu anv wav atfccted the throat omditiun 

Her red blood cell count was 4 aaOOOO luiuOg,lobiii Oo per cent the 
leukocjtes o 000 of which t2 per cent were polymorphonuclear neiitro 
phiU, 22 per cent l\iuil»oo>fc« 10 pe»i cent lar^,© Ivmphocvtes 2 per cent 
large monoinickara 2 per cent transitioinls and 2 per cent eosinophils 
The genus V is eharactcrizcd bv its sigincntcd conidia 

bearing hvphaj which divide bm«blikc it the end tho branches of which 
are tipped bv bUngiiiatn which aie flahshiped bianiip cnuidn from 
2 to 3 microns in diameter 

Pcnicillium glaiKuni is the most eomiium of our media contaminations 
and the coimuoiicst in natim of all the Vsptiodlaceaj Ptincillmm unm 
mula is certamlj pathOpCiiic for animals md Las hern found m the ear 
of man We have found Pcnicillium glaucum in the sputum of two eases 
of pncuniomvcosis 

Ivniciilium montavai is described os one of the causes of piiifa (see 
page 400) Escomcl i olalcd a pcnicnihun) from a case of onjehomj 
cosis 

The BL0^cll0I^LUM0^ITC0SEs 

One frequenth buds molds lu the, sputum of patients with tuberculous 
and bronchiectatic cavities They are coustantlj present lu the sputum 
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produce asci gcucralJ^ contjmd m t t,Ioliose hoIW structure, dio pcntiie 
ciuin, uitli a tcrmin il opening, or pore, aud a compact peridiura 

Of tlio Asiei oiLLvctL two bUicri are luijMrtiiit {bPLIlGIILUS 
and PLNICILIIUM 

Isperpj/^iis fumifjalw, la b\ far the most important of tiie Aspcfoil 
lacice Its in^cchum is a thick iiiish of thicads from 3 to t» microns wide, 
tlio \oiin„tst without, Init tin. oldest with, septa All pirts of tins mold liaic 
a brownish or dark ^raMsli color The coiiidia bearing loplu: an. 
short ind clulhshajK.d, flitir larger (distal) end from 3 to 10 microns 
in diunetcr ihi stirigmaU ait uiibraiKh(d, fiom b to 10 microns 
long, and radiati from owe central |>oiiit, thus giving them a fanlike 
appevranoe liio conidia, a chain of which is at the end of each of the 
stcrigmata, arc round colorless ind from 2 j to 3 microns in diameter 
( The size of flicat sjxjrcs is important, since those of Aspergillus glaiiciu 
are from 7 to 8 microns m diameter ) Thtso spores aro almost omnipresent 
\sper,,illus flavus has coiiidia bearing hjplinj which arc from 7 to 
10 micions thick, and a growth which is yellowish or green in color, 
accordin,. to whether it is dry or wet, and which is brown when old The 
conidia tlumselvos arc round, of a snlphiir^cllow color, and from a to 
10 microns in diameter 

Aspergillus iiiger has a chocolate brown tolor, and conidia wlnth 
are from 3 '1 to ’> microns in diameter 

kspcrgillus subftiscus has in ohvo-gixon to i black color and strongh 
resembles tlio fumi,>itu«, but ismoic {utho^enic 

The best tc«t for the palhOt,ciiicit> of ospcrgillus is tbc intravenous 
injection of the spores into guinea pigs ind birds If pathogenic, the 
animals will die in from fortj cit,ht to scveiitv two hours 

Aspergillus molds arc piescnt as siprophjtes in the alimentary canak 
especialh m the mouth, pharynx and C!>opIiagii«!, but also iii the «£omaiIi 
and intestine Ihcy are secondary invaders lu tuberculous cavities of 
the lung<i, in bronchitis, etc IJnt these molds arc tnily pathogenic ami 
can produce pninarj infections in those appaientl^ well, but especial!' 
under certain conditions sudi as seveix diabetes or extreme cachexias 
Aspergillus inav cause a membnue on tlio mucous lutmbriiie of the 
mouth winch supcrheiall^ inay n-scmble thrush but which will have the 
color of tbo mold producing it ITic patients thus mfeeted aro bv 
means alwavs infants or feeble adults, quite tho contnry The prognosis 
of these casc-s is radicallv different from thrush, since this infection *3 
most stubborn, resisting for vears all forms of thciapj 

Conlon reported a ciso of Aspergillus iiit,tr lufiction of the plnrjnx 
of a bo_y eighteen vears old The wholo phnrvnx and insoplnrvnx 
covered by i toUeh hliek, ,,li8teuiug mcmbiaiie made up of the m}cchuin 
and spores of Aspergillus ni^cr, winch could cisilv be rtnioied, leaving 
an apparently nonnil inncous mtmbruic The piticnt siicl that two 
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sterile water, anil tliin iximiiiid fic<ib Vu odorless sputum is alwajs 
suggtatne of mold infectiou Ihis is particularlj striking in cases of 
^aiiorem. of the IuRq 'iiid of ill cims with lar^t masses of luiij, tissue in 
the sputum The possibihtx of tnbtrculosis sliould if possible be excluded 
b^ the bi tor% of tbt i ise with spteial rtfcitnce to the familj bis(or\, 
lo the presence in the pist of enlarged and of pleunsj, 

either bbrnious or with itlusioii h^ the ab eucc of Bacillus tuberculosis 
lu the •sputum, proitd not onh h> lejicatcd negative bactcrioscopic exami 
nations but also li> ncp.iti\e uiltuiia of the sputum aud by the ucgativi* 
results of rejxatcd injection of tht fresh sputum mto guinea pigs b\ the 
negative reports of the v inous tuberculin reactions and bv tbo absence of 
fiction of complement for InUrtuli is bv the patients blood 

The rocntgciio^jiains of ibt ehrsts of thtv patients aic very suggestive, 
sometimes even conclusive One iiotis an absence of calcified glands or 
of calcified scars at the hila ot the lungs both apices are relativelj clear 
and ccrtamlj are fice from shadows «iUp,-,estiMg tiibereulosis there is at 
the bilum of one or Iwth of tbo a dense sliadow which radiates in 
coarse huts usu illv into one loW oiifv and which spreads out pcnpiierally 
into a diffuse lufiltratiuu the apixarauee of which suggests sometimes a 
buuch of grapes One «<C3 ii> tvpieal ramifving and anastomosing 
thickened bronchial markings no nodes iloug the bionchi, cto 

History — llie clmioal historv of tlieoe ca<es is \er\ ^u^gestire Thej 
have had their lung troubles for viars and usualh have for vears been 
considered tuberculous Two of niv patients hive been treated several 
times m sanitariums for llie tubtrculnis Ihtir general health has been 
little if at all impnrcd thev lure not lost apprexiablv m weight or 
strength, thev am not anomie they lure been almost afibriie the) have 
had no malai c 

Their local avuiptoiua on tin other hand are extreme One of our 
patients a man fortv sevin veafv «1 1 hid h id for vears bad ■unotberin,. 
spells cUatly of iiitratraclieal on„in o severe tint he felt he would 
choke to death and which required morphm for their relief For several 
jears he bad been obliged (o ileip m i chair and vit each dav could do 
a hard daj s vvoik Ibo piilmoiiarv signs on inspection, palpation and 
percussion suggest fibroid jditbisi'v but those on auscultation suggc‘it 
a serious, rapidly extending gencnl tuberculosi'i It is positively un 
cannj to listen to the multitudes of rales m the cliest of patients so little 
sick 

These cases mav be much more common tnaii wo oelicve It is inter- 
esting that Castcllani icportcd that of all the Italian soldiers referred 
to him during the past 'W ar for pulmonary tuberculosis, at least 3 per cent 
were cases with mycosis or spoioehttosis of the bronchi Nathan evidently 
had the same opinion for be •vavs that many e.ases of so-called puhiionarv 
tuberculosis arc mold infections but that the mistake is not discovered 
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of <soiHt ca«es, however, which lii^e no oidtiice of these diseases In these 
the pulmoiur} mold infection would seem primary Former!) all of 
these brouchopueumonuco&cs ’ were interpreted as sceondarj mold infec- 
tions of hemorrhagic infarctions or of pulmonary caiitics, from nhich 
the^ had crowded out the primary iniadcr There would indeed seem to 
be such an antaQomsin hetwecii molds and the bacteria of decomposition 
that a caMt\ filled with the former is protected against the latter, and 
\ ICC \crsa It is of interest that the contents of caxities containing molds 
arc odorless Now, however, thanks to the work of the French, it seems 
probable that kaptrgillus fiimigatiis lud also, wo believe, Penicillium 
glaiicum can as primary invader of the luu^ cau«e ‘ bronehopneumomi 
eosis and also cm cau<!e bv necrosis an odorless cavitv 

\\ e have reported two cases in the sputum of which Pcmcillium glau 
cum oniv could be found and at least two others which wc are confident 
wore infections b\ Aspergillus fumigatus 

Cases of pnman hroucliom)cosis m ij for jeats expectorate gra'ub, 
downv masses of mycelium the size of a bean, or even molds of the laroC 
bronchi from 1 to 0 cm long, fonued of mycelium and comdia The e 
patients iisualh arc gram ^rttrs millers and gardeners This clnonic 
bronchitis in iv later pioducc a pulmoiiai^ fibrosis These cases expec- 
torate an abundant, foamv, and waterv aputum, in which maj at times 
bo found casts of the bronchi Cases of pneiiinonomvco^is a«pergilliua 
niav develop cirrhosis of the liiug or pulmonarj cavities These cases 
ma) ho siioradic atfeeting old feeble subjects or persons suffering from 
a lung disease, or ‘ ciidcniic ’ in which case the disease is due to the oecu 
patiou of the patient 

In other cases the disease takes the form of a pseudotuherculosi^ 
This IS best seen lu pigeon feeders who expose themselves to the molds 
of gram b\ allowing the vown^, birds to feed the masticated food dirccth 
out of their mouths, and in those who use meal to comb out hair, and 
those who clean spoUj,ts The &»uise of this disease resembles chronic 
pulmouarv tuberculosis At the onset thcio often is rccumiig, hemonhagej 
either sli,^ht or profuse, and a cough which at first is drv but later is 
accompanied b\ a frothy sputum which quickl) becomes giecuisb in color 
and purulent, and which often contains Wood decks This iua\ continue 
for )ears Later, after definite cavities have formed, the sputum is a 
greenisli pws which often contains blood and which is expectorated m 
nummular masses 

Diagnosis — For tho diagnosis of a pneumomycosis one must dcni 
onstrate m the sputum either the mycelium, the conidia hyphfp, or the 
spores of the mold and second must by every means available exclude 
tuberculosis As a rule, the mold threads and spores m sputum are cither 
overlooked or are passed as extraneous The sputum must be obtained 
under as aseptic pix'cautions as possible, then waslicd several times with 
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trades into tlio sporaugutD* mid becomes tbc columella The conidia 
derclop m the sporjugiuni free cell dixision and later are set free 
bj the bursting of the spoijiigmm membnne Of tlio Mucoracea? there 
are four genera members vtlncb arc pitbo^cuic to man MUCOR with 
mjecJium rimified ind rbt/uida (■dender rootlikc filaments) absent, 
J III/OMLCOP Mith riiizoids pre eiit and columella oioid, RIIIZO 
PU'i MitU rhizoids pri^iit and colnmcHu uimhrooiiilikc and LICH 
lUhlMli with peduncle supporfiiij, 8pora«ic»‘m which ends in special 
formation encircliiin the bast of tbt columilli 

MbCOR has ono liundnd and thirt> \aricties of which six are known 
to be pathogenic fhese are Uucor corainbifcr, a hue, delicate, small 
mold with poics 2 h) J miciona in duimter and bponiiigia which arc 
colorlcs® pear hajxjd, which aar\ in size from 10 to "0 microns and 
ha\o a transparent inembrano. The coInnicKa evident oul\ after it is 
free of the sports is top^iaped, its lar„e distal end colorless This 
form baa been found perhaps most often in man as tbc cause of kerato- 
ma cusis, otomycosis pharMigoiuvco>is and pneumomycosis iUucor rhi 
zopodiformis has sporangia beann,^ hvpbc which arc single or branch 
shcafliko and which arc vhort and brown in color Tbc sporangia are globu 
lar black when ripe with an opa<|ue membrane winch is soluble m water 
and brownish columella wbicb is constricted at the base, truncated, and 
has a wide (oO to T > microns) llat ai)opU>8is to the margin of which 
the membrane is attached The spores are colorless spherical and from 
o to C microns in diameter The spores of 'Mueor racemoaus art oval 
from > to 8 microns long ami 4 to 5 microus wide The columella 
Is elliptical in shape Mueor pusiUus has black sporangia with a thorny 
membrane which are from CO to 80 microns wide a columella which is 
egp shaped or spherical It^ht brown in color and from oft to bO microns 
wide, and spores which arc aerv small from 1 to 3 5 microns lu diameter 
round and colorless Mueor septatns has a pale gratish brown spherical 
sporangium, small colorless columclli which, after tlio loss of the spores, 
may grow still further The hjphse hive septa hence the name The 
spores are about 2 5 microus in diameter It has been found in the ear 
Alucor ramosns has black spoian„ia which measure 70 microns in diam 
iter and which hate \ transparent membrane Its tolumtlla is round 
and the colorless and opacpic spoics from *’ to 4 microns wide and 5 to 6 
microus long 

These forma of JIucor are known to he i>atlicgenic , the> invade the 
skin (dermatomjcosis) , almost all of them have been demonstrated in the 
ear (otomycosis) m the external anditory meatus, the most common seat 
of infection in which thev form ma scs made up of mflamniaforv exudate 
cerumen and desquamated cells They infect the nose (rhinomycosis), 
and mav penetrate and cause necrosis of the cornea of the eye Cases 
of Mueor enteritis have been reported while ono case or general infection 
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since tlic'^c patients are pheed m liospitnls /or (ho tuberculous, ukrc they 
soon coutiact that disease 

Treatment — The treatment of tIie<»L bronchoimco cs and piitumo 
m> coses is quite iiiisatisf ittory By meins of potassium lodid in large 
and mcreasiiiQ doves thc\ mipro\o but do not recoicr One of our cases, 
a iiinn who for six >e irs li id been unable, to work, not because of weakness 
but because of tbe scicrity of his attacks of dyspnea, was able, soon after 
bcguinmg the increasing do'ies of pot isaium lodid, to drop Ins inorpbia and 
to resume work Ho is by no means well for he still has some dyspnea 
on czertvon and some, cough, but for tlio p\»t nine yens he has been able 
to support bimsolf and Ins lost prncticill> none of his time at work 

.linothcr of our patients, i woman, improved much under potassium 
lodtd, but did not recover Dr Max Botlischild, under whoso care slie 
now IS, after thorough trial of pirtnl iintigcns prepued from the ciil 
turcs of mold from her sputum treated her with nr phcnamiue injections 
hut without results Ho therefore prcscrikd d uly inlnlatious of tiiriKii 
tino \apors Her ^enerd condition is decidedly Ix-tter and her cough and 
sputum decidedly le s 

Uufortuintch no scroloj^ical treatment of mold infections is at present 
possible since there is no evidence lint my iminuinty reaction develops 
ifr Forrv of our patholo^icil depirtuiciit ittcmpled, b\ injcctin, iiiercas 
itig doses of a su^puisioii of (he mold s|»ore3, to imniumze rabbits to molds, 
but w'ls unable latci to dcmoustritc iii their blood the picsciico of anv 
complement binding bodv 

Piiiti, duo to Asptrodlus pictor, is n contaeJons skm allectioii found 
onh m tho tropical regions of Mexico md South America, which is clnrae 
torizcd bv tbe 'ippoaraiicc of black, rc«l, violet and white (their color depend 
mg on tlieir aj,e) scaly pnicbes on flit skin, tvjiecinllv of the exposed sur 
fates, which apparently arc spread by vcratclung Tlieso pitclics have been 
shown to bo duo to various fuiipi of which A‘’iM.rf,i]lua pictor, Pcnicillium 
moutavai, Jlontoyella, and Aloiiilia ire the best known IJio patches arc 
usually first noted on the f ue and neck or Lands and feet hut not on the 
palms and soles itchnij, is m vtked Tbe diagnosis can be mado from 
tbe exammation of scrapinf.s in lupior potas;)!!, and by the cultivation 
of the fungus on Sabouraud’s medium. 

Finallv, Class IV of tho Lumyectes, the PHYCOMliCETES, arc 
characterized by tlicir eontimious non septate mvcclium threads This 
class has but one inipoitaiit order, MDCOIlkILb, tlio asexual «pores o 
which are developed in sporangia One family only of this older, the 
JIuCORACEU (with coluinelli present m sporiu^ium), is important 
These ilucoraccaj produce a biuicbm^ mycthuiu with atrial branches 
(goiiidiopbores) each of which supports on its distal end a globular, pear 
shaped or claviform sporangium (gomdniigium) which at first is sep- 
arated from the goiiidiophoie by a septum This septum later pro 
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sicgle treatment may affect a permanent euro proMtlcd the drum mem 
brine is intact If, howerer Uiia is perfoiated and the fungus is growing 
within the middle ear then cuio ii» difficult unless the c ir drum first heals 
Treatment — In most ciscs canful spra}!!!^ with \\ irm stenle water 
or alcohol will hriu^ awaj most of the growth ^\hlie the part of tho 
j,rowtli intimatilj attached to the tissues can be rcmoied by gcntlv wiping 
tho surface with a hnisli of cottou wool rcilkd on the cud of a cotton 
carrier ^ct it is better to use *i e,crmKidal preparation first and then to 
rcmoie tho entire growth ha sarm,,ing VH oily exudate must first he 
rcmoicd hy 8%riugii)g with an alkaline solution of 2 per cent salic\hc acid 
lu alcohol \iUQiJj, the local applications alcohol is popular Dr Burnett 
baa recommended a powder which consists of chiiiolm salicylate 1 part 
aud horacic acid l(i parts \notbcr pre criptiou is 


1} \cid acet dilut 

Til C 

I K] pliniibi subacctat 

Tl\20 

I iq upu scdatiia 

ni20 

Distilleil water q d 



Vdd ounces 1 doc IV drops warniol in tin ear 


Sonic use alcohol ouh Others use solutions of tannin, mercuric 
hichlond, lead salts, carbolic acid 2 gr to the ounce or siher nitrate 10 
or more gr to the ounce 
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b\ iEueor cor>mbifcr iiuoKul tlie iiilLitiinl \\all iiicl produced niuldple 
abscesses tbroii 5 ,bout tlit bod^, iiiLludiiiQ llit bruii and Ilium's Ouh four 
cases have been reported m which Aliitor molds bace been demonstrated 
m the lung 

OllflSs 1 Xfil X V 1‘cU-VblTICV 

Although am infection is a parisitic distisc, jet otitis externa para 
sitica IS the tonn foniicrlj lu common use for the conditions now referred 
to as otoin\eoais or mfeetion of the cxtcrinl tar h\ fun^i which lxlon„ 
to the ispcroillus ilid mmor group In p,eiicr tl otolo^ical practice these 
otoiu\ coses make up fi-uni Ko to 1 per cent of all cases Afaiu of these 
cases ha\e had a ]iu\iuus otitis, e«pcciill\ of tlie circmiiseribcJ external 
tape It IS rirth if c\tr found with purulent otitis It is frctiiicntb 
associated with diabetta mcliitus peilijps because of the iiiral pnintiis 
so (ommou is this disease which hads to stntcliiiie pulling, nihhnip of 
the ear and ■'o to slight loeil injuries in the ciiiil which nnkc mold 
infections possible Bunictt was of the opinion that tho) were met with 
most often in till autumn andesp<ciilh inioiip, tho t who dwell in darker 
damp apirtineiits He sa\3 that it is not uncommon for «cacral m the 
same apartiiunt to be aireclcd ifuij of the patients aio from rural 
districts The jiroa ilencc of (his eonditioii niion^ the upper el isses is due to 
the tcndciu> ot these jKrsons to use vaiious drops for their cir condition 
Ho sugge ts that the pUxMCiius xeho us*. dirt\ instruTuents or pro crile 
fatta aural applications are losponsillo for some cisis It is rare m the 
a^cJ and in (he aouiic, 

The macroscopic signs on cxaimuaUoti arc unmistakable Ou inspect 
ing the fundus of the cmal of an e irh case thero is mjectiou of the 
mjnngcal plexus and a xi ible xtil like pi iquo of wjcclium on the drum 
head Later tUo inner end or sometimes tho whole of the wall of the 
canal and tho dnim head aic covered with a substmcc resembling wet 
newspaper or dirtv blottin^ which arc tnn raised sjiots, black, 

brown, green or veUow in color The serous etfuaioii also present is some- 
times so profuse as to fill the cmal Lius pscudouicmbraiio may be mis 
taken for a foreign bodv, for a laminated epithelial pluj,, for diphtheritic 
otitis media or for cerumen After txinovitvg this pscudoiiictnhrane, the 
expo id coriiim liiiiks raw and produces a profuse exudate iorcihlo 
removing of this membrane leaves a bleeding surface Tliero arc no con 
stitutional disturbances as would be the case in diphtheria A laiuuiateJ 
epithelial plug or keratosis obturans is not moi t is the fungus growl^i 
and is made of lajer upon lajer of epithelial tissue viliicli can rcadil) h« 
distinguished under the microocope A amall epeciinen is casilv rcinovcd 
for cultural studj and microscopic examination will reveal the fungus at 
once ^ 

Tho prognosis of recovery is good but recurrences aro frequent Uiie 
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CH VPTER XXIX 


MAL.\BIA 

WiiLivvi II Deaijebiox 

llalana is an infettious disease caused fay annual parasites of the 
Claris ‘'porozoa gciuis plaiiiiodiuiii whost defimtue lio<t is Ihr uiioplielme 
mosquito and whose inUrimdiate host is man In man thc<e parasites 
enter and destroy the red hlood-cclls, giving rise to anemia and other 
pathologic lesions and upon «poniIatioii produce fever and other s^mp 
toms the ducf characteristic of which is perioJicitv 

Mosquitoes do not caust mahrio llicv earrv it from infected to healthy 
persons. Tho parasites sucked with hlood from a malanal individual 
undergo a crcle of development within the lodv of the mosquito and are 
then inoculated into healthy persons Man is merely the intermediate 
host of the parasite, the mosquito is the dcfinitirc bust and it may bo 
said that man gives malaria to the mosquito rather than the mosquito to 
man 

Not all species of niosi|uilocs can servo ns hosts for the malaria parasite 
It IS oiilj certain members of the subfamily Anophelim} that have been 
found to act in this capacifv Of this family about fortv four members 
have been ditenaiiicd with more or less ccrtaiatv to lie malaria earners 
and of these about four are indigenous to the L^nited States 

The relation of the mosquito to malaria c\plains the prevalence of the 
latter with reference to season Itnipirituie and rainfall It explains 
malaria as a disease cliicdv of low altitudes and marshy regions , a disease 
of the country rather than of the city House epidemics of malaria are 
thus rendered dear and the relation of ship malaria and proximitj to the 
shore hicomos obvious The bcann^ of age sey and occupation upon the 
endemic is m thorough harmony with the theory That malaria is more 
easily contracted at night is understood from the feeding habits of the 
maWvttbicaaTOo Trujsqmloe^ Ttirt a\\ measures directed toward the pre 
vcntion of mosquito lutes are followed by a commensurate reduction of 
the prevalence of malaria is one of the most conclusive arguments 
Numerous and accurate expenments have absolutely proved the dissemina 
tion of malaria bv certain mosquitoes and the sexual cycle of the parasite 
within the mosquito has been followed many times 
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m active motion mIucIi haa been compaied to the bubbling of boiling water 
or to tho fewaiiiiing of insect^ Ihc infected red cell becomes ciiiirged 
swollen and pile The half grown parasite assumes fantastic ami bizarre 
shapes while the adult is more or less sphenoal and occupies the greater 
part of the swollen cell Iho spomlating tertian parasite is not so 8>m 
metrical as the coirespondin^ stit,<' of thi «iuartan Ihe spoiis are small 
and \ar\ in uumher from twehc to twenty aik, most often sixteen Sponi 
latm^ tertian parasites are miieli mon. frcqueutlj encountered in the 
pcnplitral circulation than is tho case with estno uitinnnal infection 

An interesting phenomenon occurring tii the case of the male sexual 
forms is exflagellatiou Ihe dagcHa arc now known to bo spermatozoa 
In stained films tho early stage of the tertian parasite is seen ns a ring 
set with a chromatin dot The formsof half glow n parasites aic of various 
and peculiar sliapos The red ecH >9 enlarged end dots uot stain detplv 
The duration of the schizo^onic c^clo of tlio quartan parasite (Ilaima 
UKxba malaria, IlTmammha quartanx, Plasmodium nialanic Laverania 
malarias) is seventv two hours Ihc joung forms arc more highly refrac- 
tive, their ameboid motion more 8lnj.^i8h their pi„ment m lirgcr qiian 
titj and in coarser grains and of deeper color than in tho tertian 
parasite 

Ihe red blood-cell does uot eidaige and decolorize as in tertian lufec 
tions, but is apt to bo smaller and darker perhaps greenish and hrasgj 
The adult parasites arc almost the size of the red cells and the sporuIatinQ 
forms arc hcautifuU} sjmmetrical and often t>pical rosettes The spores 
are relatively large and six to tv'che in numlxir most often eight Tho 
staining reactions of the quartan parasites are similar to thoso of the 
tertian 

The voung forms of the csti'o-autumnal parasites (Hsemamceba pne- 
tox, Plasmodium prwtox Plasmodium falciparum) are from one-fifth 
to onc-aixth the size of the infested corpuscle Ameboid motion is rather 
active Advanced forms of development are rarely found m tho peripheral 
circulation The infested rtd cdU often become shriveled and are of a 
darker shade The adult parasites are smaller than red blood corpuscles 
and sponilation takes place in a mamicr similar to that of the simple 
tertian parasite The spores mimbcr fiom five to about twentj fivo or 
thirty Gametes occur in the form of crescentic fusiform ovoid, or spher 
ical bodies In stained specimens the young uupigmcnted ring bodies are 
smaller and moro delicate than the simple tertian parasite 

For a consideration of the sporogonic and parthenogenetic cycle the 
reader is referred to the monographs on malaria 

The parasites of tertian and quartan infections develop uniformly, 
one generation at a time, hence typical paroxysms are the rule The 
estivo autumnal parasites on the other hand do not develop so uniformly, 
hence the poison is liberated in broken do^ and typical paroxysms are 
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The parasites of malaria belong to tbo annual kingdom, to the division 
of Protozoa, to tho cli<>a of bporozoa and to tlit order of Ua?mcisp(> 
ndia 

There are three sharpl;y defined species of mahria parasites tie 
parasite of tertian malaria, tho parasite of quartan malaria, ami the 
parasite of estno-autumnal malaria The latter nia^ be divided into tv\o 
varieties the tertian and the quotidian, of which latter variety a pig 
mented and an uupigmented form are dtscnbcd 

The life hi3tor\ of the parasites of malaria is somewhat complicated, 
inasmuch as man, the mosquito, and tbo pirasitc arc involved and as there 
are three species of parasites and each species has three biologic cjclos 
These three cycles are 

1 The achizogonie, or human c^clc, also called the asexual ejcle, 
monogonic ejele, endogenous c^cle or trophic ejele 

2 The sporogomc or mosquito c^clc, nho called tho sexual c^cle, 
amphigotuc cjcle, or exogenous ejele 

3 Tho partheiiogenetic c>clc, or reproduction b^ unfertilized macro- 
gametes, the c^clc of chrome lualanu, of Jatcuc> and relapses 


THE SGRIZOGONIO CYCLE 

In tho act of biting the mosquito injects into the blood sporozoites, 
elongated or needle-shaped organisms, each of winch immcdiatilj pene- 
trates into a red blood-cell where it loses its slender form and appears as 
a mere dot of protoplasm about 1 or 2 microns m diameter Vmcboid 
motion 18 more or loss active and as the pirasito giovvs it acquires pigracat 
from tho hemoglobin of tho infested cell, occurring m the form of grains, 
rods or clumps Ihe adult parasite occupies a relatively lirj,e portion of 
tho cell and ameboid motion is less active, though the pigment maj be in 
violent motion Prior to sporiilalion tho pigment becomes concentrated 
and fused, and fission occurs, dividing the parasite more or less sjm 
metrically into spores, constituting tho so called rosetto or marguerite 
forms, each spore containing a fragment of nucleus Tho cell ruptures 
and the spores, or mcrozoitcs, escape into the blood current where tbev 
rapidlj enter the red blood cells to repeat the cj do Instead of proceeding 
to «porulation, some of the parasites develop into sexual forms, or gamete«, 
large parasites of round, ovoid, or crescentic shape It is the'^e bodies 
which are taken up bj the mosquito, undergo a c^cle in its midgut an 
develop into sporozoites which are injected into man vrbere they pa**’ 
into tho schizogonic ejelo above ontlincd The duration of the a^exua 
c>cle of tho simple tertian parasite (Hmmamaba vivax, HTniamffiba fci 
tian®, Plasmodium vivax) is forty eight hours Tlit >oung parasites arc 
actively ameboid, tho pigment is fine, rod shaped, rather light m color, an 
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quartan jufections, tlie parasites matnriiig on. succeeding daTS, give rise 
to quotidian feier 

In infections uitli the estno autumnal parasite the clinical course is 
ier\ irregular ns compared aeith that of ttrlian and quartan infections 
The most ficqueut ^a^letv of the so-called pernicious malaria is the 
coinato e Usualh after the coiusc of two or more paroxjsms violent 
headiihcs stupid countenance and somnolejicc siipcnene and coma ensues 
In the al^id tvpe the brst svmptoms that attract attention are the bad 
pulse and cold surf ice The Loel> is bathed with a clammj sweat and 
piostiatioii iB extreme The patient complatiis of hiimiug heat inside 
though the temper itiire inaj be suhuormal or onh shglith elevated The 
pulse 13 rapid and lilifonn and the respiration is rapid and superficial 
The howtls are soimtiuus constipated hut usually loose 

Chronic mahna consists of a latent or passive stage and an active 
stage or the stage of relapse The latent period rescmhlcs in some respects 
the period of incubation the svmptonis may bo insignificant or altogether 
absent Uchpscs occur at shorter and at longer intervals The duration 
of the shorter lutcrv ils show a tendency to septenary periods 

AIjEhcd malaria is mcrclv atypical malaria with nervous, gastro 
intestinal or cutaneous disorders pr^omiuatiug 

Valarial cachcAia is a scsptcl of clinonic inalansl infection !Ihe 
cachectic usually has emaciated limbs which are in marked contrast to 
the distended aldomcn, and the features are aged beyond the vears The 
most pronounced phenomena are the aneinm and the enlarged spleen 
Parasites are not regularlv found in the ixnpheral blood The stained 
him shows marked evidences of a secondary anemia and there mav be a 
large mononuclear leukocytosis The spleen often extends from the um 
bilicus to the crest of the ilniin sometimes beyond It 13 usually hard 
and the anterior border presents a sharp edge 

The three sources from which information may be drawn to make a 
diagnosis arc ( 1 ) from the svmptoms (3) from the examination of the 
blood (3) from the etfeet of quinin upon the symptoms 

Of the clinical history the most important feature to be considered is 
penodicitv Tertian and quartan periodicity are pathognomonic of 
malaria Quotidian periodicity is not only worthless but sometimes 
actuallv mislc a Jing in the diagnosis of malaria 

bfaintd films of the blood have a wider margin of usefulness to the 
general practitioner than preparations of (he fresh blood The films are 
fixed in absolute methyl alcohol for about a minute The following stain 
13 freshly mixed poured on and allowed to remain ten to fifteen minutes 
waterv tosin m water, 1 ^00 10 drops azure II in water 1 00 10 
drops distilled water 30 drops The film 13 then veashed in distilled 
water and dried with filter paper Cedar oil is placed directly on the 
film without the usl of a cover glass Several examinations are some- 
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mote frcciucntly lacking, tUe fever liciug more ncailj contmuous or 
irregular 

Of tlie pathogenic f-ictora wliich excite pcrmcious symptoms the fol 
lowing are to Ik. regarded as the most important and approvimatcl} of 
relati\cl> equal importance (1) in cvccssivc number of pansitca, (^) 
intensno localizations of parasites, (3) toxins, (4) mdiiidual predispo- 
sition and external etiological inllucnces. 

The period of incubilion of malaria lines within \erj uide hauls 
The iitragc period is, for quirtan, tuche to eighteen dijs, tertian, six 
to fourteen daja, cstuo lutumual, two to feu da>s 

The actno paroMsm may be preceded by seicral hours, or a few dais, 
b\ languor, auorexii, hcadicLc, icliuig of the loins and hips (hirst, 
epigastric distress, a disposition to y iwn and stretch and a chilliness along 
the course of the spine The tipital milirial paroxynu couipri«ca tlin-e 
well marked stages the cold stage, the hot stigo ind the sweating shge. 
The sensation of coldness spreads over the hodv, the skm becomes pale, 
the patient shivers, covers np and liis teeth chatter NotwitbsUnJiiig 
these evidences of cold the thermometer ahows an elevation of internal 
temperature Ucadache, backache, prccordiil opprc«3ion, and d\«pnca 
are frequent complaints and iho patient may siitrer with nausea and 
vomiting Tlie cold stage may last from n few minutes to two or ihivc 
hours With the onset of fho hot stage, hot Hashes alternate with cold until 
tbo sense of heat becomes general, the patient begins to uncover, the shin 
IS flushed and hot, respiration b^mes deeper, tbo uriuo is 8caut\ and 
higb colored llicie may be constipation or diarrhea Facial herpes is 
commonly seen The «iplccn is enlarged and the upper half of the abdomen 
13 tender on pressure When the tenii>crjtiirc is at its highest, the sweating 
stage 18 ushered in by crisis The temper iture falls to nomnl or liflow, 
the pulse and respiration rtsiime their normal features, the discomfort 
disappears and the patient often feels so much relief that bo tabes a 
short nap In some paroxynis the cold stage is ibscut and the sweating 
stage may be inconspicioiis \nemia is usually m proportion to the dura 
tion and severity of the attack 

Infection with a single brood of simple tertian parasites causes i 
paroxv«m everv other day With two hrood'^, n double mfcctiou wit 
two distinct generations of parasites maturing on altcniatc dTvs Ue 
paroxysms are quotidian Ihcre is usiiallv a perceptible ditfereiice be- 
tween the paroxysm of succeeding days, a ditfcruice consisting of tmie 
of onset, seventy and relative length of the stages of the paroxysm 

The quartan parasite aecxjmphsbcs its endogenous cvtle in seventh ("9 
hours Infection with a single generation of quartan parasite, therefore 
produces a paroxysm, followed by two days of apyiexn and a 
paroxysm on the fourth day V double quartan inftchou causes two 
paroxysms on succeeding days, followed by a Jay of apyrexia Trip o 
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quartan infections, the parasites matnmig oa succeeding da^s, gire nse 
to quotidian feier 

In infections with the estno autumnal parasite the clinical course is 
lerj irregular ns compared with that of tertian and quartan infections 
The mo«t fiequcut ^J^lct> of the so-called pernicious malaria is the 
comatose Usualh after the omibc of two or more paiox^sms violent 
headaches stupid couiitcnanco and somnolence supen ene and coma ensues 
In the algid tape the first svmptoms that attrict attention are the bad 
pulse and cold surface The bodj is hathed with a clammj sweat and 
prostiation is extreme The patient complains of bitmiUj, heat inside 
though the temperature inaj be snbiionnaf or onl 3 sliglitiv elevated The 
pulse is rapid and filiform and the respiration is rapid and superficial 
The bowels are sometimes constipated but usually loose 

Clirouio malaria consists of a latent or passive stu^o and an active 
stag,® or the stage of lelapsc Tho latent period resembles m some respects 
tlie period of incubation the svmptonis ma> be insignificant or altogether 
obsent Ilclap«cs occur at shorter and at longer inten als The duration 
of the shorter intervals show a tendenev to septenary periods 

'Masked malaria is increlv atvpical malaria with iicrvous gastro* 
intestinal or cutaneous disorders predominating 

Alilarial caihcxia is a sequel of chronic malarial infection. The 
cachectic usuall} has emaciated limbs wbuh are in m irked contract to 
the distended abdomen and tlic features are aged beyond the years The 
most pronounced phenomena are the anemia and the enlarged spleen 
Parasites are not togularlv found m the peripheral blood Tho stained 
tilm shows tnark'ni evidences of a secondarv anemia and there mav be a 
large niouuDUelear leukocytosis The spkeu often extends from the um 
Inlicus to the crest of the ilium sometimes bevond It is usually hard 
and the antenor bolder presents a sharp edge 

The three sources from which information may bo drawn to make a 
diagnosis are (1) fiom the simptoms (2) from the examination of the 
blood (jI from the eficet of quium upon the svraptoma 

Of the clinical history the moat important feature to be considered is 
periodicity Tertian and quartan periodicity are pathognomonic of 
malana Quotidian periodicity is not only worthless but sometimes 
actuallv misleading in the diagncsis of malaria 

Stained films of the blood have a wider margin of usefulness to the 
general practitioner thin preparations of tho fre h blood The films are 
fixed in absolute nictbvl alcohol for about a minute The following stam 
IS frc«hly mixed poured on and allowed to remain ten to fifteen minutes 
watery coain in water 1 *>00 10 drops azure II in water 1 oOO 10 
drops distilled water 30 drops The film is then washed m distilled 
water and dried with filter paper Cedar oil is placed directlv on the 
film without tho use of a cover ^ass Several examinations are some- 
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times nccessarj before the parasites can be found and previous admin 
istratiou of q^umm usinlJi renders tlieir detection impossible 

A feier vvliicb resists qiiiuin is not a malarial feier unless it be one 
of the pernicious foiins In most eases tlic feier is broken at the end 
of thirty SI'? hours, and if resistant to qiiiniu longer than four dajs is 
probably not malaria It is of course cssciiti il that the ‘ipecific be absorbed. 


TREATMENT 

Qumin 13 now regarded as a specific for malana, howcier, it has its 
limitations A radical cure is sometimes di/Hcult certain ca^es of perm 
Clous malana are not influenced it and some of the sequelai arc difficult 
to control 

The following tabic shows the alkaloid strciigtli of the various salts of 
quimu and tbeir solubilitv 


Alkaloid Strlnctii of Qujmn Salts and Theib Sollihuti 


Sdt 

Fe C 1 f 
Aik 1 i 


Qumin anhydrous 

100 

I7.i0 

Quinm acetate 

64 

Slightly 

Qumin dihydrochlorid (acid hydrochlond) 

71 

Less than its weight 

Quinm bisulphato 

..0 

85 

Quimn citrate 

CT 

8®0 

Qumin hydrobromid 


40 

Quinm lactate 

' 78 

10 

Qumin hydrochlorid 

81 

18 

Qumin salicylate 

CS 

77 

Qumin sulphate 

74 

720 

Qumin tannate 

About 30 


Quinm valerianate 

7C 

53 

Euchmm 

81 

1" 500 


Most of the salts are readily absorbed from the stomach and appear m 
the urine from fifteen to forty five minutes after administration The 
tannate, however, is more largely absorbed from the small intestine ana 
does not appear m the urine for about three hours after oral admtnisfra 
tion With the more soluble salts elimination takes place in the greatest 
quantity within three to twelve hours Quinm is more slowly absorbt 
from a full than from a fasting stomach and it has been found that cliw 
ination by the unne is about one sixth longer when administered m 
daily doses than in a single doae 

Coagulation and precipitation always follow the injection of concen 
trated solutions of quimn into the tissues, resulting m a slower abaorp 
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tion and decreased elimination After intravenous administration quinm 
Iiaa been detected m tbe unue •within ten minutes After injection m the 
rectum it appears m the urine in from twenty to twenty five minutes 
Besides elimination m the nnne, qumiu is excreted with the feces the 
milk, the tears, pathologic transudates and exudates, the amaiotic fluid 
and the first urine voided hj the uivvbuni children of cineliouizcd 
mothers 

It vvas shown m 1831 bj Laveran that the parasites were killed by 
the addition of a 1 10,000 solution of qmnio and he concluded that “it is 
because it destroys the parasites that quiuin. causes tbe disappearance of 
the mamfestationa of paludi&ni” 

The sexual forms of the malaria parasites are verv resistant to quinin 
persisting in tbe blood for weiAs and months despite tbe repeated use of 
tbe specific 

Tbe stage of tbe parasite most susceptible to tbe action of qumm 
13 tbe werozoit the spore before it has asiiiincd the proteH,tion of the red 
blood cell Hence it is desirable to have m tlic blood as strong a solution 
of qumm as possible at tbe time of sporulation so that tbe ^oung parasites 
maj be born into a toxic medium 

The mere atatemont of tbe patient that he is unable to talc qumm 
should constitute no bar to its use However, cardiac depression and 
dvspnea occurring tu verj rare itislanccs are decided contraindications 
to the administration of the drug The treatment of malaria complicating 
pregnancy is essentialij the oaiuc as under other conditions The preguant 
patient tuns far le&s risk of abortion vvith rational qumm treatment than 
without V bis or} of bcmoglobinuric fever is no contra indication to tbe 
use of qumm Awhile tbe administration of the dnig is sometimes the 
occasion of an outbreak of blackwater fever the latter is generally due 
10 too little qumm rather than to too much 

The cboite of prcparatiou of qumm is influenced b} the age of the 
patient, the mode of administration the seventy of tbe attack and other 
features The sulphati. is widclj cmplojtd but it gives rise to moi-e gastro 
intestinal and nervous distreos than some of the other salts The bisul 
pbate, the b>drobroiuid and tbe h}drochlorid are useful preparations, 
being easily dissolved and readil} absorbed The dihjdrocblorid is tbe 
most valuable salt of qumm Its great solubility adapts it for solution 
to bo given bj mouth bj rectum intramuscularl}, or intravenously 
Qumin ethjl carbonate euchinm has giveu satisfactor} results and being 
practically tasteless it is easily administered, either in powder, or sus 
pended m a neutral 8} riip to children 

Tbe tanuate of qumm is a nioic useful salt than hitherto regarded 
Some of Its advantages are that it is well tolerated b} tbe gastro-intcstinal 
tract that tlie clinical results are entirely satisfactor} that being nearl} 
tasteless it is cspecialh adapted to the treatment of malaria m children 
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and that it has a good effect upon diarrhea and djsenfery eomplicatmg 
malaria 

111 benign malaria the administration of qiiinm h\ the mouth is the 
rule Unquestionably the most reliable form in which to give quinin 
bv mouth IS in solution, but, for obvious reasons, it cannot be exfensiuh 
emploved in this manner The solution is quickly and completely ab- 
sorbed The dilivdroclilorid and the bisulpliatc are the salts most suitable 
for solution hut the sulphate may he employed by adding a drop of dilute 
hydrochloric or sulphuric acid for each grain of tiie quimn The most 
effective vehicle for disguising the taste of the < 5 iilpliate of qumm is 
verba saiita Two grams of qiiinin to the dram of syrup is the suitable 
proportion 

Pills and tablets are comcment to administer and not unpleasant to 
take hut cannot be relied upon The coating over them often becomes so 
hard as to make solution difficult or impossible Capsules when frcsli, 
dissolve roadih If there is any doubt as to their solubility they mav 
bo punctured several turns in each end with a pm or may bo followed bv 
a few drops of a dilute mineral acid 

Quinm should not be aduiniistcred iiypodcrinically since nodules, 
necrosis, slonghiUg and abscess aro very prone to follow Qumin may 
ho administorcd intr.imuscuJarJy if two juiportant factors aro observed 
first, asepsis , second, dilute solutions Stroiig, solutions of qumm injected 
into the tissues cause a wall of necrosis around the solution, preventing 
absorption and para]\ziiig plngocv tosis, resulting, evtn if the solution 
IS sterile, m nodes and ugly chemical sloughs Under no circumstances 
should the solution be more concentrated than 1 gin to 10 cc The 
injection is usuallv made in the e,h‘ttal 1x^,1011 and away froin-hrge nerve 
trunks The preferable salt is the dihydrochlond The do&e is ordinarily 
10 or 15 gr for an adult. 

The intravenous method of udmiiiistcniig qumm 111 malaria has prac 
tically superseded the intramiisculdr route, 111 fict, the latter method 
should be resorted to only m those cases of pernicious malarn where it 
IS impossible to enter a vein The mtrivciioiis method is dcinandod m 
cases of the pernicious type where coma prevents oral administration or 
dangerous svmptoms necessitate immediate therapeutic effect, m severe 
cases m which vomiting prevents retention 111 the stomach when given b' 
mouth, and m cases m which hyperpyrexia is present witliout other Jm 
gerous symptoms No special preparation of the patient is necessary 
preceding an intravenous injection of qumm Either the gravity or the 
syringe method may be ui>td Used by gravity 111 dilute solutions the 
rate of injection may be controlled and phlebitis is less likelv to occur 
In general practice, however, the syringe method has a wide field of 
fulness The water used for the mtravenous injection of quiiiin dioul 
he freshly distilled and sterilized The lack of freshly distilled water 
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should not, howe^er, prc%ent the use of the specific by this method in 
urgent cases of pernicious malaria In such cases the purest possible 
water should be obtained, filtered, and sterilized 

The onh salt of quinm with which I ha\e had am e\perieuce b> the 
intraicnoiis method is the dih>drochIond Tbo dilution when gi\ ■en by 
the graiiti method should be from 50 to 100 cc IVhen the s^riii^jB is 
employed it should bt not less than 20 cc When the solution is freshly 
prepaicd from the powdered alt sterilization is neee&sary This ma^ be 
effected bi boiling or autoclavm^ 

The most frequent reaction following the intravenous administration 
of quiiiin IS a fill of blood pressuic Ihis fall iiia\ \iir\ from a few mil 
limetcrs to such an extent that the patient mav btcoine pulseless Rapid 
injection is the most potent factor dctcrmiuing such changes in the blood 
pressure The subjcctno sousatious of intraacnous cmchonization arc felt 
soon after the solution begins to enter the circulation, but these manifesla 
tioDs, With the esccption of the roaring m the head soon disappear 

In patients w ith pcriueions malaria the specific should be admini«tered 
intraaenou«l\ without re,^ard to the stage of the deaelopment of the para 
sites The injections should be repeated <\erv six or eight hours as long 
as these saniptoms persist Uuder these circumMances the adult dose 
should be not loss than 20 gr After the dangerous simptoms baie abated 
the dose ma\ be reduced to 1 > gr at suitable intervals 

Rectal administration ma^ be used as an adjuvant to the intravenous 
method lu pernicious ca^es \ soluble salt should be used prcfcrablv the 
dihvdrochlorid The avatcr should be about the temperature of the bodj 
and should not exceed a feu ounces in qiiantiti len or lo drops of 
tincture of opium should be added to precent tenesmus and aid retention 
The ut^e of quimn mixed with fats and oils and rubbed into the akin 
is not to be relied upon since little if anj quiuin is absorbed bv this 
method 

Rich refeience to the time when the drug is giien there arc thiec 
chief modes of giiiii^ qiiuiin ^1) the method of Torti, a single do e 
before the paroxism (2) the method of Svduiham, a single dose in the 
decline of the paroxism and (3) the method of fractional do«cs The 
fir«t two methola are adapted onh to the benign infectious 

The eftieacj of (he method of Torti rests upon the fact (bat the para 
sites are most susceptible to the action of quinin imnicdiatel} after «pom 
lation while free lefore having entered the red tells It presupposes an 
accurate knowledge of the hour at which the next paroxjsm will occur 
ba^ed obi loudj upon a definite histori of repeated paroxj sms a tempera 
tiire chart or blood examinations sufficiiuth accurate to determine not 
onli the tipe of the organism hut its exact stage It is eiideut that in 
pniate practice in the patient sun m the fiist access the prediction of 
the next paroxjsm must usualh depend upon the result of the cxnimiiatioii 
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of tho blood, and that this must be lepcatcd if the stage is not recognized 
at the first examuiafion ITnltss tins can be done quinin should not be 
administered in this for, e^eii if the t^pe of malaria present is 

kno\in, there are two conditions wbicli nia^ render the single dose futile 
first, anticipation of the paroxjsm, second, a multiple infection. Even 
where the hlood la carefuUj examined, it inaj happen, in double infec- 
tions, that onl^j one group c tn be detected m tbe peripheral blood. 

By this method, also known as the llom-tu method, the quinin is given 
m a single do<ic of about 15 gr from four to six hours before the next 
succeeding paroxysm. This paroxysm is not prevented, m fact, it maj 
be entirely unmodified, but such a dose, properly timed, usually secures 
apjrexia subsequently for several days 

In doiiblo tertian infections a single do«ie given in this way mav change 
tbe quotidian paroxvsms into Icrtiaii and quartan infections, constituting 
a sort of fractional sterilization of the blood 

The method of Sydenham, the Luglish method, consists of a smgl 
dose, averaging 15 gr , giv ing in the sweating stage or the decline of the 
paroxysm This dose usually prevents succeeding iiarosysms, if one 
should occur it la usually abortive 

Iho third mctiiod, that of small doses at frequent intervals, has 
numerous advantages over tbo onodoso methods 

1 Quinin given in this way is belter home by the digestive and 
nervous sv stems 

3 The lo«s of one dose by vomiting or failure of abvorption is not 
of so much importance 

3 The method is adiptcd to tcrtini, quartan, or cstivo autumnal 
infections this is iraportmt, for sometimes these cannot he differentiated 
clinically 

4 It IS adapted especially to estivo autumnal infection^ where sporu 
lation IS not so nearlv svticliionoiis 

5 The time of administration is not dependent on parasitic findings 
or dehmte stages both of which may be obscure where the patient has 
previously taken quinin 

6 An experience in many hundreds of cases has proved its value 

I have had a large experience with this latter method and have found 
it very satisfactory The average dose is 1 gr an hour, given usually 
3 gr every two hours, 3 gr every tfaiee hours, or 4 gr every four hours 
day and night It is especially important thit the drug be given during 
the night, since thus only mav the blood be charged during tbe day, vvhen 
sporulation usually occurs 

It IS not necessary to defer or discontmne the use of qumin on account 
of fever, as is believed bv some More than fourscore years ago jJlaiHot 
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showed that to withhold the drug for thia reason was not oulj useless, 
but dangerous 

Cmchouism IS no guide to the quantity to be gi'cn, it is not the 
patient against whom the quinin is directed, but the parasites 

The specihc should not discontinued as soon as the temperature is, 
normal but should he kept up for at least from twenty four to thirty six 
hours longer in the quantify eiaploied dnring the ic\er Mv method con 
sists, then, m discontinuing the specific for twcnt^ four hours and giving 
1,1 gr a day for two days discontinuing for two da\8 giving qiiinin, 1^ 
gr a day, for two days discontinuing for three days, givinj, the specific 
again, 15 gr, on two successive days and so on increasing the interval 
by one day following each two-day administration until bve davs are 
skipped, after which 15 gr are gircn on each of two successive davs of 
each week This mtcmiitteiit treatment should be continued at least two 
months 

The standard treatment adopted bv the National Afalana Committee 
18 as follows For the acute attack 10 gr of quinin sulphate hr mouth 
three times a day for a period of at least three or four davs to be followed 
by 10 gr everv night before retiring for a period of eight weeks For 
infected persons not having acute symptoms at the time only the eight 
weeks treatment 18 required 

Nothing 13 more discouraging to the physician than the treatment of 
cachcctics m whom the poor hygienic conditions cannot be corrected, which 
IB not rarely the case The two chief pnnciphs inrohed in the treatment 
of ceeheziv are (1) the prereotion of actno outbreaks of mahria and 
(2) the improvement of the general condition of the patient bv appro 
pnato hygiene 

Quinin is most effectively given upon two successive days in each 
week as described This alone however will rarely effect a emo except 
m the mildest cases 

"Where it is practicable a complete change of climatB should be advised 
Without this very little can be accomplished for cases of seven* dcgiee 
k wholesome nutritious, and digestible diet should bo prcscnbid The 
digestion is often impaired and stomachic tomca may be ludicatcd Expo 
sure to inclement weather must be avoided on account of tho dangers 
of pueiimonia Occupations which subject the cachectic to violent exertion 
or to bodily harm should be interdicted fur fear of rupture of the spleen 
Regular hours mu t be kept with adequate sleep md coubtipatioii must be 
oicrcome 

Of drugs other than quinin, arsenic has the best reputation It should 
be given in rather largo doses of the arsenous acid or Fowlers or Don 
oran s solutions 

Iron IS nearlv always indicated the organic preparations of iron 
and manganese are Usually ■well home bv the stomach The pill of Bland s 
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mass, 21'^ gr , iiia^ be tried, or tlie classic aiitimalmal pill of iron, quinin, 
arsenic r id stnclimn 

Iu]cctiou3 of niLilicaments dirtcth into tlio spleen, as sometimes 
adiiscd ire unjustifiable 

Counterirntatiou o\er tbo •splenic area niaj aid m the reduction of 
the cnlirgcd «plccn Tlie btsl agent is tlie oiiitmciit of tlio red lodid of 
mcrcuri A piece the size of a pci or lar^jCr should be thorou^hlj ruLkd 
in the splcme rCg,ioii bcuij, baroil to the Dili’s rajs or to the belt of a fire 
This should ho repeated daih until the «ikiii Ucoiiics so irritated as to make 
friction piinful, uhtii it should be discontinued, to be resumed again wh£ii 
the condition of tbo akin will penult lodin, turiicutiiic, mustard, firiOj, 
Mith the actual cautert, and other counterirritunts haie been reconi 
mended 


111 the treatment of niilaria in children it is m\ practice to administci 
tbo qiuiiui at diort intenals eicrj t«o or three hours 

While cluldrcu bear quiniii lu rclitnclj larger doses than adults, tk 
812 C of the dost should be regulated bj the scientj of the attack and tin 
aB,o of the patient In uitra^c ca-ms children from one-half to two jears 
of a^c iua\ bo gnen from \/l to 1 gr ot qiiium cierj three hours, fioni 
throe to hie ainrs from 1 to 2 gr, and fioia six to feu jears from 2 to W 
gr Those quantities iiu> be increased in acxcic atticks 

The dnig is ordiuanh month Wlicro capsules cannot 

bo used rtcouisi. inn«t bo bad to a tasteks* picparation oi to a di'guising 
Tchicle I uchiiiin and the taiiiiatc of qmnin ait the best of the tastili s 
preparations The former mu«t be ^i\tn in sliglitlj larger doses, the latter 
up to double the doses indicated aboic Tbo most efficient liquid for di^ 
gui«ing the taste of quiuin snipliatc is the s^rup of jerba sauta, at least 
1 dram of which should be gneii for each 2 gr of the quiuiu In cases 
avitli pcniicious siiiiptoms the drUj, should, of course, be injected iiitraie* 
noush or mtramuscularh Kcctal adnuuistratiou of a solution or suppo s 
torj maj be employed to supplement other mode'i The buttocks should 
be pressed together for half an hour after msertioii to aid retention 
Calomel, mcrciiri aaith thalk and editor oil are cflieicut purgatnes m 
the treatment of malaria in children 


In the treatment of malarii there is no dru^, that can compare m 
efficacj to the salts of quinin ncicrthelcsi, in rare instances, it bccoin 3 
nccessarj either on account of an idiosMicricj of tbo patient or a state ot 
resistance of the parasites, termed ‘ quinm fast,” to resort to tho uso o 


other remedial agents 

Anphendimn and iico-arsphenamm haae been giatn a flioroiij,h tna 
m all forms of malaria The oulj form m which fhej are of service is the 
tertian In these cases thea ciuse a disappearance of the parasites from 
the superficial circulation with *i cessation of acute sjmptoms Kelapses 
are however, much more frequent than after the use of quinin. 
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Tartar emetic, intranaouslj has been tried tlioroiiglily and found 
wanting 

In tlie otiier forma of malaria ftaf is, quartan and e^fivo-aiifnmual, 
iiiethilcuc-blue is probabh fbc beat substitute tbongli so far inferior to 
qumin as to bo rcgirckd as a makeshift OnU t'le purest preparation 
should be emplojed otberuisc headache nausea, vomiting diarrhea, 
strangury, and alLiimimiria mav cn lie The do o is from 1^^ fo 3 gr 
given cverj three hours until from 7^ to Ifi gr have been given in 
twentv four lioui-s The patient should ahvavs lie foremmed of the blue 
color imparted to the urine and feces 

inieu all other nicasitres fai] the patient mu be adnsed tovigitaspa 
of radio active waters of vrbieb there arc several in this couutrj 


BLACKWATEB FEVER 

It IS unnecessan to review the history of the discussions or to rrliearso 
the arguments for or against the ctiologic relation of qmnin to blackwater 
fever "Vo valid coucIusjod can l>e rvachid luept through results of a 
large series of cases treated with aiiJ vviihuiit qinmu Such a Bcnc« eol 
lected bj mo from the literature several jears ago shows that in 2 107 
cases treated with quinin there wore deaths a mortalitv of 3 j o per 
cent and that among 1 1S3 eases treated without qninm there were 123 
deaths a inortahtj of 10 4 per cint While the results of the «er«s prove 
that the mortality is higher under the routine treatment w ith quinm they 
should not be ta<vea to txclulo absolutolv the use of quinin in some cases 
of blackwator fever for under certain circumstances quinin mav bo of 
value In mj opinion the only conditions in which qiiiniu is indicated 
are (1) where tht. parasites sLovy no tendency to disappear after fortv 
eight hours from onset (2) m the infrequent cases of intermittent 
hemoglobinuria where the outbreak corresponds with parasitic aporulatiou 
If It 18 decided to give quinm it should be injected intravenously 
Given by mouth it upsets the stomach and may not be absorbed 

Even in cases of mildest onset the patient should be confined to bed 
from the start and should be kept quilt either bv suisionorby sedatives 
Sudden death on slight exertion sometimes occure anuria and heart failure 
being the chief dangers Chilling of the body especially when the teni 
peraturo is low should be carefully avoided VTicn vomiting is not a 
prominent syonptom liquid nourishment may be given freely buttermilk 
and albumin water arc the mv t suitable substances Swoit milk is often 
ejected as a thick lurd moldiol lopy bv the csopba^jiis m the act of vomit 
mg Animal broths barley and oatmeal water lemonade and orange 
juico are allowed Iiectal aluncntation is unsatisfactory 

The bowels should be moved early and often and calomel possesses 
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mass, 2Y, gr , maj be tried, or the classic antimahnal pill of iron, quinin, 
at&enjc \d strsclimii 

Injections of incdicainents dircctl> into tLo spleen, as sometimes 
advised arc unjustifiable 

Counfcnrntation o\tr Ibo splenic area niaj aid m the reduction of 
the enlarged spleen The best Oacut is the ointment of tho red lodid of 
nioreur% V piece the size of i pea or lar^jtr should be fhoroiighlj rubbed 
in the splenic region beui^ hired to the sun’s rajs or to the heat of a fire 
Tins shoulel be repeated dail> until the skin becomes so irritated as to make 
friction painful, niitn it dioiild be discontinued, to be resumed again when 
the condition of the skin mil permit lodin, turpentine, mustard, firiHa 
mth the actual cauten, and other eoiintcrirrit ints have been recoin 
rnended 

In the treatment of malaria in children it is mj practice to admmi tci 
the qiiiimi at sliort iiifenals cieri two or three hours 

While children bear <iumm lu rclatuclj larger doses than adults, the 
size of tho do c should be icgulatcd hj the scicriti of the attack and tbi 
a^c of the pitient lu aicrj^e cases children from one-half to tuo lears 
of a^c inai be eiicn from VI to 1 of qumin ticrj three hours, from 
three to hie a oars from 1 to i gr, md from si\ to tin >cars from 2 to 21/ 
gr Thc'ie quantities nu\ be incrci«cd m scaerc attacks 

The dntg is ordiuanh the mouth Where capsules caunof 

be u«ed recourse inuat Ik had to a lastelos preparation or to a di«gui«iug 
vehicle Luchiiiiii and the taimatc u£ qiiiiiin no the best of the tastelcM 
preparations fho former must be giicn in 8hphf]\ larger dosc«, the latter 
up to double the do cs indicitod aboie Ibc most cfhcient liquid for dia 
guisiii" tlie taste of quinin sulphate is tho 8\rup of jerba santa, at least 
1 dr'im of which should be given for each 2 „r of the qumiu lu cases 
with peniicjous sMnjitoms the druj, should, of course, be injected intraie- 
xioush or lutr'iiuusciilarlv llwtal adimui'strifion of a 'solution or supposi 
tory nia\ bi cniploicd to supplement other modes Ibo buttocks should 
be pressed together for half an hour after insertion to aid retention 
Calomel merenrj with chalk and castor oil are eftieient puigati'cs la 
tho trcatnicnt of malaria iii children 

In flic treatment of milana thcie is no drug that can compare m 
efBcacj to the salts of qitiiiiii iicicithclcss, in rare nistauccs, it bccom a 
nece sarj either on account of an idiosincracy of the patient or a state oi 
resistance of the parasites, termed quimufast,” to resort to the use ot 
other remedial agents 

Vrsphenamm and neo-ar«pbtaianim have been given a thorough tnnl 
in all fonns of nialaiia The ouH form in which thej arc of «enicc is the 
tertian In these cases thej cause a disappear incc of the parasites from 
the superficial cnculation with a cessation of acute sjouptoros Kelapscs 
are however, much more frequent than after the use of qumin 
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malaria parasites witliin the bodj of man, the iltstructiou of the mosquitoes 
which are capable of transmitting the parasites, and the preiention of 
mosquitoes gaming access to mm The parasite maj be oppo ed either lu 
man or m the mosquito The mosquito may be combated either m its 
aquatic or in its aerial atap? Prophylaxis may be conducted by a com 
miinity or by an individual, may be public or private, offensive or 
defensive 

As IS well known, malaria is now almost or entirclv absent from regions 
lu which it was formerly prevalent and lu other places is rapidlv dimmish 
ing In the regions m mind the change was independent of designed 
efforts for the eradication of the disease, m fact it occurred in most 
instances before the di'vcovcry of cither the malaria parasite or of the 
rule of the mo«quito in the dissemination of the disease and was an 
unexpected result of the progress of civilization 

The most brilliant results in the prophylaxis of malaria were those 
obtained by Gorges in Panama, oue of the most lusdlubnous regions upon 
the face of the earth having been called during French occupation the 
Frenchmans grave ’ It is a common icport that in the railroad between 
Panama and Colon cverv crossiic represents tbe corpse of a laborer 

The canal zone is hfty miles m length, with Panama and Colon at 
each end The average number of employees was 40 000 The efforts con 
Bistcd in the destruction of breeding places only within two hundred yards 
of the camps and villages, no attempts being made to deal with those 
farther off All the bouses were screened and the people urged to use 
mosquito bars Quinm was furnished them and they were advised to 
take 8 gr daily Tho abolition of tbe breeding pools was regarded as a 
most important measure Ovvin^, to the heavy rainfall and the luxuriant 
vegetation the ditches filled rapidly with grass, and it was found much 
cheaper to concrete them. Snbsoiliiig by means of the tile dram covered 
with rock and soil was used wherever possible The result is that tbe 
death rate has been lowered until it does not exceed that of New Tork 
Citv 

Destruction of breeding pools for the anopheles is an efficient preven 
tive measure It is chiefiy through the eradication of breeding places 
that so called unconscious prophvlaxis has accomplished its results This 
method has received the chief omsideration m the greatest antimalarial 
campaigns It is more pennanent and possesses the further advantage in 
mauv instances of being cheaper in the end 

It is neither necessary nor in every case advisable to remove the sur 
face water from the whole of a malarial eouutrv, but only lu tbe lubabited 
regions or where anopheles are known to breed In tbe Panama campaign 
the area of destruction extended only two hundred y irds from camps and 
habitations This should probably be the minimum radius though work 
at a much greater distance is only a useless expense 
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advantages over other purgatives, it is more oasilj retained, is a bland 
diuretic and is the beat of intestinal antiseptics Too largo doses are 
usmlh adv ised , 3 to 5 gr arc, as a rule, sufticieut, repeated if necessary 
The fever docs not usuallv niu sufficiently high to call for treatment 
The coal tar preparations tliould be assiduously avoided Cold baths maj 
be productive of li inn bv mcroasiug the blood destruction, but in hvpcr 
pvrexial cases sponging with tepid water may be rc&orted to 

Vomiting, if nut intense, is often benefited by a mustard plaster on the 
epigastrium Draughts of hot water or of carbonated water sometimes 
assist in relieving this troublesome symptom Cracked ico may be tried 
Horphin bvpodtnnieally should be given unhesitatingly when other mcas 
ures fail , any evil effects arc more lliaa out weighed by its enabling the 
stomach to retain liquids 

Probably the most important indication m the treatment is the pre- 
vention of suppression ilediciual diuretics usually do harm, though 
thoobromm sodium s day late may be given ni an emergency Water u 
the best diuretic and as much should be given by mouth as will be rf" 
tflined Salt solution by hvpodcrmoclysis or infraveiiouslv is a valuable 
means of combating aud treating anuria In mild cases where the urine 
IS free the rectal uso mav bo sufficient 

Supportive measures arc essential Alcohol iii all its forms is mad 
missiblo Digitalis has proved serviceable and the aromatic spirits of 
ammonia is of value Transfusion of blood has been used, it is said, witb 
escellcnt results 

The after treatment should have a care for fho diet, which should ho 
non nitrogenous and consist largely of liquids at first, A tome of organ'® 
iron IS indicated, and digestive disorders when present should receive 
appropriate treatment 

k question of prittical importance is how soon after the attack to 
begin the administration of quium A doso given too early may possihljj 
in some personal precipitate hemolysis On tho other hand, delay m®) 
permit an outbreak of inalan i accompanied by hcmoglobiinina I am of 
the opinion that qunuu should bo begun, carefully at first a short time 
after tbe attack has siib!»]dcd and before blood regeneration is fairly 
established One grim of qumui tbreo times Jiilv, increased gradually 
every other dav, is a safe proccduro. If the temperature rises or the 
unue becomes distinctly darker no further attempt to inciease the doso 
should be made 


PREVENTIVE MEASURES 

Preventive measures in malana are a<x»mpanied by the most bnlliaut 
results when systematically applied 

Prophylactic measures may be directed towaid the destruction of the 
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The destrucfiou of smaller pools and puddles is iisuall_j simple and 
goes far tonarJ proph\laxis, since it is in such places that anophcline 
mosiputocs brtid b} piefercnce Filling, is li> far the most permanent 
hence the cheapest and most desiiable method h\ which to deal ■with these 
collections of water Pools in ditches along the sides of roads, wheel ruts, 
hoof prints of stock in soft ground, water remaining in natural inequalities 
in the ground and in cxca\ Hit ns for lanoua purposes should be assidu 
oiisl\ attended The work should he conducted one who is familiar with 
the rudimentary principles of drainage 

There are circumstances under which it is uiipossible to dcstro'V the 
breeding pools Here the use of pctiolcum is indicated This oil is also 
useful in antunalarial campaigns as a tomponr> mcisure in part of the 
work while peinniiciit means art being cmploscd elsewhere 

An oil sliould be chosen which spreads rapidly and eisporafes slowly 
The refined lUumnuting oil <\ ijioratcs readily hciicc is too expensive for 
work on a largo scale The most suitable is ibc fuel oil or blast furnace 
oil The oil forming a film upon the entire surface of the water, chokes 
the air tubes of the larvm which come to Uic surface to breatlie The 
pup® expire cTin earlier than (be larva* since tbtj require more air 
burtlunnorc not i few adult female mosquitoes in the act of oviposition 
are thereby destroyed 

The pool should be cleared as far as possible from weeds and alg® 
which interfere w itli the spread of (he oil 1 he oil should be poured from 
s watering pot spraved b> means of a force pump or painted over the 
surface with saturated cloths tied to the ends of sticks An automatic 
oiler mav he improvised by placing a barrel of oil a fevc feet above the 
water, to give tlic oil the luccs^arv spread and havjn^ a perforation m 
the bottom of the barrel to drop about twentv times to the minute 

The quantity of oil which has been found amply sufficient is 1 ounce 
for each 15 squaie feet of siirfafe It has been estimated that a barrel of 
oil costing, only a few dollars is sufficient to cover OG 000 square feet of 
surface 

Evaporation rains and winds prevent permanent results so that the 
oiliHg must be repeated Intervals of two or threo weeks are the proper 
average, and certain da'vs of the mouth should be systematically ^osen 
It is best to begin the oihu^ m the spring to prevent the first genentiou 
Whore it is not feasible either to dram or oil a breeding pool, the 
introduction of small fish has been practiced with sucoess Certain species 
of fish prev upuii the larv®, and piip<e of mosquitoes, and even upon 
adults when about to emerge from the pupal shell or when in the act 
of ovipovition The common top minnows (Gamhu'sia and Fundulus) and 
the sunfish arc excellent for this purpose TTie former being very voracious 
and top feeders arc cspcciaJlv adapted for the destruction of anopheles 
larva) They are fast breeders and resist the drving of pools in a remark 
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In the area to be protected the land should bo cleared of weeds, under 
growth, bushes, and iimicccss»r> tiets to promote evaporation and prevent 
the formation of puddles Groccrv cans, bioheii boltks, bucket'!, and old 
tinwaie winch might retain w iter should be buried Water barrels, tank", 
cisterns, and wells should he emptied, hllcd, or scixcncd Gutters should 
be raamtaiiicd in such a coiiditiuu that water cannot accumulate 

The stock pond, so common in the vicinity of habitations in some sec- 
tions 13 a niLiiaco to both man ind beast and should not be tolerated. 

The care of sticims iiid lart,c bodies of vv ittr is ordiiiaril} simple, 
since these rarclv tliicafcn sinitidon is anoidiclcs biccdcrs Within the 
piotcctcd area the banks should lie cloan.d of dfiisc weeds and bushes, 
eddies prevented wliiro possible, and pools aloiig the cdo<>9 drained into 
the channel 

In the ca«o of streams that „ct v( r> low after the rain^ season, leaving 
a chain of pools aloii^, the rivir Kd these pools should be drained into 
each other and an attempt nude to nt->nbl3«h a How and to permit of 
scouniig and the icccss of fidi from the lai^cr pools Ulioro the pools 
arc small much water can be e,otttn rid of b\ tlit use of brooms 

In the ease of l\te.c bodies of water subject to overflow, the problem 
is more difticiilt llio prim ir> ciFcot of the submerging of land, while the 
water is IiIqIi is to dinunish iiijlarij Ihc second irj clicct, after the 
waters have receded, is to tau«c a marked increase Ihc effect upon 
malaria uf imiiid itions is almodt tcarlj obsened m the vallevs of the ^ile> 
of the AIississippi, and of other Ijr^t streams Levees, dikes, and other 
engineering moans of larj,e dimensions aic the oulj remedies, these, being 
expensive are rarclv employed iiicrtlj for ‘samtarj purposes 

3Iarshes and swamps when too e\teiisivc to be filled may bo effectively 
drained The dr mis sliunld be nanow, of sufiicicnt depth and fall to 
drain effcctivelv, and ma> be parallel, ciowfoot fashion or otherwise, as 
best suited to local cowditioiia If touertted thej require leas after treat 
meat and maj be cheaper in the end 1£ not coacroted thej should be 
freqiicutlj inspected to prevent caviii^ Jcjiosit, oi filling with vegetation. 
Ihe tile drains are usually ver^ efficient 

Large swamps in the vicinit> of sticams have been rendeied unfit as 
breeding places bj directing the eourse of the sfieain throUnh them The 
water is thus given a current and if tlie sticam contains much mud in 
su«pension, tlio bed of the marsh is ,,ridnallv filled 

Freshwater ponds close to the set have been successfully treated by 
filling with salt water Water stroUj, m salt is not attractive for breeding 
purposes, though braekish water may harbor numerous larvff 

The TendcriUg luiiocuous of borrow pita along railroad lines is difficult 
It 18 much easier to prevent the stagnation of water during the construe- 
tion of the road than it is to remedy the defect after completion. Filling 
and drainage are the best correctives 
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pation takes oue out at night ^VJlen rc'udents of nonmahnal countries 
go into nnlanal localities, ispeciall^ in the rural distncts, for short spaces 
of time, (^uinin is a most valuable prophylactic After infection is known 
to haie occurred, quiuin is, of course, essential not oiil> as a cure, but as 
a prerentive It may be employed effecttrely where it 13 impossible to 
destroy the inosiiuitoes or as an adjunct to other measures 

One objection, larying considerably with individuals, is cinchonism, 
which may eien amount to very unpleasant nerious or gsstnc dis 
turbances. 

To be efficient as a preventue of malana qumin must be taken m 
sufficient dose during the entire malarial season It is difficult to make 
ignorant people realize the importance of taking treatment during 8 e%eril 
months to prevent, maybe, merely a chill and few governments have the 
authorityr to force them to do so No permanent results arc to be obtained 
ID this vvay unless all take drug throughout the malarial season and all 
cases of malaria are radically cured 

The expense of public prophylaxis with quinm on a large scale is 
enormous, lu fact, in <tome instances prohibitorv Honey spent for qumin 
to lie given in inadequate doses at irregular intervals is wasted 

The size of the dose and the interval at which the prophylactic is ad 
zmnisteied are of the utmost importance Very verving quantities have 
been employed at different iDtervals but the established methods have 
about settled down to that desenhed below 

The tDcthod canonized by Koch consists m giving 1 gm of qumin 
eyery sixth and seventh days seventh and eighth eighth and ninth, or 
ninth and tenth davs, accoi^mg to the danger of infection This mam 
festlv leaves several intervening days in wliuh there is no qumin m the 
circulation In localities therefore, in which estivo autumnal malaria la 
prevalent the shorter interval of idroiuistration should be preferred on 
account of the shorter period of incubation of this form of malana 

The prophvlactie value of excluding moiKiuttoes is m proportion to the 
number of anopheles and the proxmiitv of infected persons 

A properly protected house should have every door and window 
screened In some localities it is advisable to cover even the ■chimneva 
with wire netting Doors should lie provided with springs to necessitate 
closure Where mosi^uitoes are plentiful and a door is much used a double 
door with an iDterveniug vestibule after the manner of the Italians is to 
be preferred A screened porch permits of sitting in the air m the evening 
when It would be dangerous to do so otherwise 

The selection of the gauze for screens 13 of the highest importance 
The mesh of the wire netting often used No 12, is too large permitting 
small mo (juitocs to pass None should be used with fewer meshes than 
eighteen to the inch In the absence of wire gauze cotton mosquito net 
ting may be emploved but being frail, soon becomes torn and useless 
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able degree SticUebicks, goldfish, nnd roach arc also larvivorous It is 
doubtful ^vlletber the common German carp, on account of its feeding 
habits, 18 of anj use for this purpose Xlic tadpole 13 laluelcss for the 
destruction of laria: Bucks destroy mao} lam; The lana; of the 
dragon fl}, the nater boatman and the hairworm devour mosquito lairs. 

Tho natural enemies of adult raos<[uitoc 9 aro few and practically insig 
nificant Dragon flies, nighthawka, whippoonvills, swallows, bats, and 
certain spccioa of lizards destroy a number and some are killed by para 
sitic mites and small suctorial flies 

An ideal prophjlaxia destroys the breeding pools or the aquatic stages 
of ino«quitoc'’, but remedies against the adult insects are sometimes ncccs 
sarv For this purpose a great vancty of substances has been tried One 
of the most primitive of measures la the smoldering fire of chips, rag«, 
and feathers, to he seen 111 summer twilight to the windward of nearlv 
every negro cabin 

The most practical moans arc the fumes of burning sulphur and of 
pjrethnim powder The room to he fumigated should bo made as ncarh 
airtight as possible 

Efforts to destroy the malaria parasites in the human body assume 
two modes The first consists of the radical cure of the malaria infected 
individual tho prevention of a iclapse, thereby benefiting tho individual 
and annihilating a source of danger to the community The second mode 
consists of the administration, to persons not ucccasarily infected, of a 
drug which destroys the parasite soon after the latter is introduced into 
the body, before the incubative stage is completed 

Cases of latent and atvpical malaria are of greater importance to 
propbvlaais, being sources of greater danger to communities than are 
typical acute cases The duration of the acute atttack is short, the patient 
IS apt to be placed under relatively favorable conditions and to receive 
qumin , he does not wander and disseminate tho disease , and bis blood mav 
contain but few sexual forms of the pirasite On the other hand, the 
subject of latent malaria may harbor parasites for mouths and, the condi 
tion being unrecognized or ignored, he does not take quinm, and la ® 
fountain of infection m diverse places and for prolonged periods 

Theoretically the administration of quinia to healthy individuals for 
the prevention of malaria is not an ideal method of prophvlaxis, for, 
strictly speaking, it docs not prevent infection, but destroys the parasites 
in the incubative stage after inoculation into the human body But no 
one method satisfies all conditions , each has its adv antages and its Inui 
tations, and frequently two or more methods must bo employed s'Uiu 
taaeously 

Quinin prophylaxis is indicated m proportion to the difficultv of pur 
suing more permanent methods It is valuable where screens and bats 
are not available, as in camping, mardnng, traveling, or where the occu 
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holder should see that his senants quarters are as thoroughly screened 
as his oivD In the choice of camp sites natiro houses should be avoided 
te^ond the limit of flight of mosquitoes if pos ible 

Great good is being lecomplished m the prophyla\is of tuberculosis 
h\ education, keeping the mam facts in the etiology and preiention con 
stantly before the eyes of the people So much cannot be expected from 
malaria on account of the ignorance and carelessness of the class and rate 
of people most scourged, but undoubtedly some e,ooJ maj accrue from this 
method The Europeans, at home and in their colonics have obtained 
some results m the prophylaxis of malaria b3 teaching the people the cle 
nients of the cause and preiention of the disease Lectures illustrated by 
stereopticon views, are held puhlicU Publications m simple language 
m the form of circulars and tracts, and even appropriately illustrated 
post cards are scattered broadcast The Italian Societj for the Studa of 
"Malaria has distributed about two million of these circulars The prin 
ciples of prophylaxis are instilled into the minds of the school children 
and made attractnc and improssed by means of illustrated charts The 
lay press has been used to advantage With such means the formation of 
an antimalanal league can do much for a community 

To he thorough, malaria prophylaxis should be handled by the gov 
ernmeiit Destruction of the breeding places of the mosquitoes which is 
by far the most radical method is in many instances, too expensive to bo 
done by induidiials The formation of drainage districts the expenses 
of which are paid by tho c hemfited is an eflectne plan, and so cuhances 
the value of real estate fiom both agricultural and sanitary standpoints, 
that there should be no opposition 

It should he the duty of the authorities of every malarial country to 
remove the duty from qumm and to maintain a high standard of purity 
and a low price 

Private prophylaxis consists of measures having reference to the per 
son and to the premises Personal prophylaxis is synonymous with proper 
hvgicne Suitable food wafer, and clothing arc cascntial Regular hours 
must be kept and constipation, chilling of the body and execs of all kinds 
must he ayoided Prophylactic qumm is not constantlv necessary for 
residents if the premises are m piopcr condition, but is suitable for 
strangers and under conditions where mosquitoes cannot be excluded Per 
SODS sleeping upstairs are less liable to infection than those upon the first 
floor 

Pools are to he filled drained, or oiled and vessels emptied It has 
been suggested that a tub of water be kept on the place to tempt mosquitoes 
to breed and that this be emptied every few days Stock ponds should be 
drained oiled or stocked with fish The houses should he thoroughly 
seieencd and whore these are not effective, or if infection occurs, bars 
must be employed 
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Persons whose occupat)ous keep them out at uight in highly malarial 
places, such as watchmen anil others, should be protected with leila and 
with leather glo\cs liaMiig, j,auutlt.t^ 

The mosquito bar is indispensable in malarial couutncs Besides be- 
ing \eiy effcctne when piopcrlj adjusted, it is the most mexpensne of 
all prophylactic methods 

Vs with eiery other method for the preiention of malana, screens 
ha^e certain ahortcomings It is CMdcut that if malaria is to be eradicated 
b\ these means from a locality, c\cr> house should he screened, otherwise 
onl> those 111 the protected houses would he exempt, ind only so long as 
thev remained in such houses It is out of the question both on account of 
the expense and because of the poor coitstrin.tioii of many of them, per 
mittiiio nio«i(pntoca to eukr through crciicts and other oj)tiinipS The fait 
that screens offer a slight hiudraiicc to flic free circulation of air in hot 
countries is of little niomtiit in the face of the benefits domed from their 
use, and thc> must he considered as one of the most offtetne incaus of 
pruato propli>Iasis 

Of local applicuions to drue awa> uiesqmtocs, many substances hue 
been tried, particularly (be csscntnl oils, of which the oils of citronella, 
eucalyptus and lavender ire probably the most efficacious Petroleum, 
lufusion of quassn, napUiUdcue, powdered sulphur, camphor, garlic, the 
oils of cloves, tjr pciinvroyal, chrysanthemum, and anise have been cm 
plovcd witli vaiviiig deg,rcc 3 of success 

In liidi 1 the punkah is employed to keep the air in laotiou, and for this 
reason is foniul to lx of service in driving, away iiu stiiutois Ihe electric 
fan has this effect abo hut for ohnous reasons should not be employed 
for this purpose during sleep 

Isolation of Uie malanal patient is as truly indicated as in yellow 
fever both diseases being conveyed m the same manner Alosqiiitoes niuat 
become infected before thev can infect man, breaking the vicious circle 
at this point would extirpate malaria Isolation is demanded not only for 
the good of the comniunitv, hut to pievciit reinfection of the patient, w o 
should be confined under a well adjusted bar until a radical cure is effecte 
It 18 not to be expected, however, that as much can be accomplished fiom 
the isolation ot malaria as from the isolation of \ellow fever Mauv cases 
of malana entirely escape medical treatment, and a malanal subject may 
be a source of infection for a year or more, while yellow fever is infectious 
for onlv a few days , 

Since it has become evident that so great a proportion of the mba i 
tants, especially the children of tropic countries, harbor malaria parasites 
m the blood, segregation of the whites from the natives baa been propose^ 
and 111 some instances practiced with success While the question is o 
some import in this coijutrj, the negro quarters in most of our towns ore 
. , Ti f .1 t *1.^ ,.1..*^ the house- 
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of maa frequectly follows upon the ingestion of the living amebic cjsts 
which after being swallowcal by the individual, liberate the contained 
amebse m the intestine, probably under the influence of the ferments coa 
tamed therein These ejsta are formed normallj m the intestine of the 
host who is a earner of the infiction, and aro pa«sed m his dejecta. Hence 
anj vehicle of these c^ ata in a living condition to the mouth and alimentary 
tract of man is of importance in relation to prophjlaxis The cjsts, upon 
being passed in the dejecta, must find some suitable environment m order 
to remain viable Since they ar© killed by complete desiccation, dust is 
probably not a source of infection However, in a suitable liquid or damp 
medium they may remain alive for a considerable period Thus, they 
have been shown to survive for at least two to three weeks in water, and 
sometimes for the same period in moist feces particularly if they are kept 
cool It has also been demonstrated that flics, such as hlusca domestica, 
Hatinia canicularis as well as I,ucil(a, and Oalliphora which have fed 
on infected feces will ingest the cysts and later deposit them unaltered m 
their excreta Buxton found cysts of EntarocLa histolytica m 0 3 per cent 
of the house flics caught in Mesopotamia According to othi r experiments 
the cysts may appear lo (he eNcreta of the fly as tarh ss five minutes and 
as late as twenty hours after feeding in exceptional instances for as late 
as forty two hours, if the fly is not fed m the interval A single hou e 
fly moy take up 1 mg of fcccs m one half hour If the c>8ts m tho fl> 
droppings are deposited upon a moist medium, such as certain varieties 
of food flies obvioush constiluti another means of carrying the infection 
It has been pointed out (bat the cysts are formed normally m the- in 
testine of man who constitutes the earner of them. Such an individual 
may neicr have suffered from any disturbance due to this infection, or 
on the other hand he may be a patient who has partially or wholly re- 
covered from amebic enteritis ord>senterv We do not know exactly what 
condition m the intestine causes the amebie to sometimes encyst hut we 
suppo'ie that they do so under certain conditions which arc unfaiorable for 
the vegetatne stages of their growth While man usually becomes infected 
by swallowing the cysts of amebae, it is by no means certain that he may 
not sometimes become infected from swallowing in large niimbera the Tcge 
tatue forms which haie paa-ied under certain conditions unchan^ 
through the stomach into the intestine In fact, Walker has produced 
amebio infection in 2 men by fc cding them portions of the stool of a man 
suffering with an acute attack of amebic dysentery containing motile 
Entameba histolytica In view of these faits it would be dangerous to 
assume as has been done by one author recently, that the sufferer from 
acute amtlic dysentery is unable to transmit his infection to other mdi 
\iduals and docs not coiistifufi a source of infection Some years ago the 
writer called attention to the danger of tho spread of amebic infection in 
tho tropics by monkeys whose dejecta contain entameba, and who some- 
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AMEBIC DISLNTFRY (INTFSTIWI VMEBIASIS) 

RiClIVItuP STKO^O 

Although amebic d\8enter> or intestinal amebiasis is a very common 
disease throughout tropicnl and subtropical countries, it also occurs 
sporadically in most countries m the temperate zone Cases of the disease 
are not aor% uncoinmon m the northern United States, lu Great Britaia, 
France, and other countries of northern Luropc, and in a number of these 
instances the ludniduals infected have not been outside of these localities 
Therefore the physician m most parts of the aiorld maj bo called upon to 
treat cases of tins affection The disease, nhich is dependent upon mfio 
tion of the large iiitcstiuo with pathogenic amclxe, is characterized chin 
cally by a yariable mode of onset and a course of great irrcgulantj la 
onl} those eases where the infection is severe, or yyhero there arc other 
contributing causes, docs amebic dysentery with mucus, and blood, and 
motile amebaj in the dcjoct-i result In other cases of infection there mav 
bo intermittent attacks of diarrhea, of constipition, or abdominal pain, or 
the patient may hayc no symptoms at nil attributable to tho ainebx 
Nevertheless, lu some of these cnsis with no intestinal symptoms the 
infection mny continue and entend, tho ainebe may penetrate the mucosa 
and enter the veins of tho snbmucosa and grave complications such as liver 
abscess mny result On the other huid, ninny individuals serve as the 
host for apparently the snme species of ameboy pntliogenic for other hiimnu 
beings, and discharge tho i^sts of these or^ninsms in their feces for over 
long penods of time without ever having suffered with any apparent m 
couv euience from them 


PROPHYLAXIS 

In connection with tho projdiylaxis of amchic dysentery, it is of mj 
portanco to consider the source of the infection m this disease vvhic * 
occurs naturally tlirough the medium of drinking water or food con 
taminated directly or indirectly with infected fecal matcnal Infection 
428 
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propagation of amet-B 'whicli might ha\e been introduced later or hive 
been pre'ient at the time In the present state of our knoivledge no cannot 
saj -ftith certainty that ameb^ may penetrate the perfectly normal mucous 
membrane of the intc'tine, and it may be (hat slight abrasions of the in 
testinal wall must first be produced before such penetration and amebic 
ulcerations of the intestinal wall occur It has not been demonstrated that 
the amebffi causing amebic disenlery in man produce a proteohtic ferment 
capable of dissolving the intestinal tpilbelium although some -sears ago 
ITouton reported the presence of a proteolytic ferment resembling trypsin 
from cuitniea of free living imcbse isolated fiom garden earth and grovm 
m symbiosis with the colon bacillus 

Prophylaxis should also include tbe disinfection of stools of cases of 
amebic dysentery as well as those of carriers Wenyon and 0 Connor 
found that crcsol killed all casta immediately in a strength of 1 to 20 
in one minute m a strength of 1 to 30 in one half hour in a strength of 
1 to 100 and not at all in dilutions of 1 to 2 000 Crcsol, therefore can 
obviously be employed for the disinfection of dysenteric stools or for tho 
hands of those who hare to care for patient^ Acid sodium sulphate tablets 
and chlorinated lime tabhts used for the purification of water according 
to their experiments failed to kill the cysts of amebte Hence tho boiling 
of drinking water or the use of distilled water m districts where tbe 
disease preiails widely is rccommeudcd 

Obviously public prophylaxis consists mainly in the improvement of 
the general sanitation of a district in the proper and safe di^po^al of 
human excrement and the provision of a safe water supph It appears 
doubtful if there is any acquired immunity against amebic dysentery and 
no methods of immunization against infection with amebi have been de- 
scribed Moreover no one has demon'drated that amebicidil or other 
substances giving rise to aii active immunity are produced m the enursL 
of amebic dysentcrv In view of the fact that in tho examination of 
large sents of apparently pcrfcctlv well individuals in a number of conn 
tries in the tcmpirate zone where amebic dysentery does not prevail to 
anv appreciable extent at least 3 per cent hive been said to be infected 
with the evsts of Lntameba histolytica, and since there is no simple 
efficient and sure method of nddiDg individiials of these cysts, general 
treatment of such earners with the object of destroying the ameh'e and 
cy sts in the intestine is not recommended Also for obvious reasons the 
detection and isolation of all healthy carriers who are passing cysts is not 
recommended as a prophylactic measure 

Treatment of Ameba Gamers — Vtfention has already l>cen called to 
tbe presence of cysts of Entameha histolytica in the feces of healthy in 
d viduals Stiles found that in tbe microscopical examination of 13 043 
fecal specimens from persons in 48 institutions located in 23 states 
4 1 were infected VMth cysts of Entameha histolytica. In a country where 
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times suffer ^Mth unebic d>sentetj These animals inaj pollute local 
water supplies, particuhrK when, ram water is used for drinking pur 
poses and stored lu uiico\tred rcctpticles ^\^llle sporadic eases of 
entaiiiebic d\«;ciitcr\ have been reported in dogs, and cats be arti 
ficialh infected with Liitiiachi histolytica, it is not probable that these 
animals ph^ an important part m the spre id of the human infection. 
Lracb Ins found wild rats m Charleston, ‘'outh Carolina, affected with 
amebic ulcoritno colitis, and has produced this disease, in rats be ficilino 
them human feces containing amchc, both in the actnc and resting staw 
He belicics the oig-mism m the mt to be h ntniucba histolytica and wig 
gests that amebic d\scnter\ may he sntnetimes caused in man bi the ni 
gestion of food soiled with the cscremciit of such infected rats Wenjon 
states that he knows of no method of distin^mhing the nmcbaj of tlie rat 
from Lntaincba coh of man, but ho docs wot explain the ulcerative amebic 
dysentery produced in the rat 

In the Philippine Islands it has been noticed tint sometimes a heavy 
rainfall will increase markedly the number of cases of amebic dv«cnteia 
in a district bucli increase of the infection is probibl> caused sometimes 
from the surface infection of wells and water supplies, by the waohingowt 
of cesspools and other pi ices coutamiii ilcd with human fecal anternl 
In Egypt It has been observed tint there is an incrca«c of the disoasn at 
the time of tlic annual overflow of the Nile, wlucli proballv results from 
a similar cause bile the ameba. that arc found almost constantly m the 
water supplies in some tropical countries iro usiialh of the free hung 
tvpe, and appirentlv non pifhogcmc for man, it is still premature to con 
elude that such waters which contain vc^iCtative forms of nincha: in large 
numhers aiv pine, and such w iter «upphes should, m view of our present 
knowledge, he icgarded is uimfc for driiikni,^ purposes unic s sterilized 
For we have not the evidence to show that ‘some of these aiuchoj may not 
under certain conditions he ur btcoiuc pathog,enic for man Ihe recent 
investigations of G uiduclicaii art in accord with this view 

In certain countries of the i ir East, human excrement is ii'^cd for 
fertilization of the ticlds, and this may constitute another means of 
spreading the infection 

From this discussion it is obvious that piophylaxis, particularh m 
those regions where the diseise is prevalent must consist m the avoidance 
of all unsferilizcd dnnktn^ water that ma> po sihly bo contaminated wit 
human feces Other important protective measures are the avoid ince o 
eating uncooked fruits and vCoCtibles particularly liable to contamination, 
such as lettuce celerv, and other salads, the protection of food fiom con 
tammatiou with flv droppings by screening etc , and tlio destruction o 
flies Particular attention should be paid by the plnsicnn to the treat 
ment of diarrhea or auv mtestiual duturbauee which luav possibh hriUo 
about a more favorable condition lu the intestine of the patient, for tic 
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though 17 of these individuals became parasitized, only 4 of he 18 men 
developed djseuterj, the symptoms hrst appearing only aftei a long and 
variable time following the ingestion of aiuei<a; and thtir appearance m 
the stools Thus while the ameluo appeared m the stools m the 17 indi 
viduals usiiallj within from four to six da^s after feeding, the interval 
before the symptoms of the dysentery which developed in only 4 was nine, 
lift) SIX, seventy seven and ninety four davs ro«pectivcI) Keetntiv the 
statement has been made that, in all individuals infected with Entameba 
histolytica, the amehc m order to live and multiply must continually con 
sume the lining of the colon, and that there can be no doubt that the 
earner of Entameba histolytica though he displays no svmptoms always 
has a more or less eroded or ulcerated gut Such an assumption is en 
tirely unwarranted since there is no dcDnite evidence to support it On 
the other hand, as those who have bad wide clinic il aud postmortem ex 
penence with amebic infection in tropical countries realize, amebic ulcera 
tioDS of the intestines may sometuncs exist without producing any 
unfavorable intestinal symptom^ 

If it were alwavs practicable for the physicim to receive from the 
protozoulogist or the laboratory diaguosticiau correct information regard 
ing the occurrence of a pathogenic or non pathogenic amcb'i of man in the 
stools of a given patient liis procedure in regard to treatment would often 
he much simplified However, with our present knowledge regarding 
ameb^ we sometimes are not able to sav with ecrtauity whether a motile 
ameba la the stools is pathogeuie or non pathogenic under certain oondi 
tiODS for man Somctinivs the cliniciaD, fiom his observatiOD of the symp- 
toms of the patient over a long period of time, is realh mire capable of 
answering this question than is the laboratory worker from the micro 
scopical examination of the smeba alone TodaV protozoolngists differ 
considerably among themselves couecniitig the number and the differ 
entiation of the intestinal antelxe in nun aud even iii relation to the specific 
diagnosis of the different spraes During the past ftw vears the fol 
lowing species of litiman intestmal amebac have been particularly described 
and studied Entameba histolytica, Eutameba coli Endolimax nana 
Pseudohmax or lodaineba butscblii Dieudamclva fragilis, Couucilraania 
lafleuri, Entameba phagocytoidea and Entameba paradysenteria ior the 
zoological description and diflereutiatioii of tlnse tpecies the reader must 
obviously consult other articles which consider particularly the subject of 
diagnosis in amebiasis as ladk. of apaco prevents tbeir considc ration bore 
Of these species Eutameba histolytica is gcucrallv recognized to be patho- 
genic for man GauJuchcau believes that Eutameba pliagocv toides la aloo 
pathogenic though it is a cultivable ipttics ifo satisfactory experiments 
have been performed with thfi remaining species with the exception of 
Eutameba coli, which demonstrate their pathogeiiieity or uonpatho- 
geiiicifv, although they have bten observed lu individuals with no svmp- 
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proper disposal of humau feecs is earned out, the individual uho harbors 
cjsts of Lntaiucba histoljtici iii the intestine cannot he regarded as a 
menace to man lienee his trcitmciit from tho standpoint of public 
prophyla-vis is not justitiahle ilortoter, such infections haie been tnovm 
to exist over loiig, periods of time without the slightest symptoms, and 
individuals who have hten known to ho carriers during life and have suc- 
cumbed to other diseases have shown no lesions of tho intestine visible to 
the naked eve at autopsv Camera of Entameba histolytica hare been 
divided into two classes tennod “contact earners” and “convalescent car 
Tiers ” Ihe former have Ucn defined as individuals who have never suf 
fered from amcbic dysentery or intestinal distnrbauces, and the latter 
those who have recovered from amchic dvscntcrv or entcntis witbout loss 
of infection It is often diihcult to nd the individual of the cysts of 
Entameba histolytica by any known tre-itmcut Tho various methods 
which have been particularly employed are described m detail later ui 
this article In large senes of cases of amebic infection, some are always 
found to be refractory to trcalmcut Shall the physician persist in the 
eradicativo treatment of contact earners of amcbic infection? kt least 
m countries whore amebic dysentery docs not prevail, it would seem to 
bo more advisable to continue to observe such patients at intervals rather 
than to submit them to frc<\ucnt rccuirent medical treatment, aud even 
lu some countries where the disease occurs more commonly, this would 
seem to bo the wisest course to pursue Very recently Le IToir and de 
Fossey have suggested rcndcniio the intestinal conditions temporarily more 
favorable to entameba by the administration of bile, which may be given 
m the form of dried bile or bile extract preparations Usually 0 capsules 
a day are given, each containing 0 2 gm of bile extract, 3 at each meal 
This dosage is increased by 3 capsules each day until diarrhea results and 
the stools contain numerous living amehm as well as cysts These authors 
suggest that eliminative treatment should then bo begun promptly as the 
young amebai are less resistant than the cystic forms The writer believes 
that a more conservative or expectant attitude should prevail m regard to 
the persistent treatment of contact earners who are passing only cysts ol 
Entameba histoly tica and not vegetative forms 

Treatment of Individuals Harboring Vegetative or Propagative 
Forms of Ameb® — bormerly it was often assumed by the physician or 
ho was informed by his laboratory diagnostician with referenee to an m 
dividual who continued to pass vegetative forms of motile amtbai m t e 
stools for long periods of time, without symptoms of any disease, that t le 
individual was infected with a harmless ameba of man, Entameba co i 
More recently we have como toreahze that Entameba histolytica mav a 'O 
sometimes hvo for long periods of time m the intestine of man witbou 
producing unfivorable symptoms to the host Walker fed 20 volunteers 
with Entameba histolytica, either in the euevsted or motile stage 
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TREATMENT 

Ge>£rai,, DzxriTJc, Ayo Siaiptovatic TuEATiix'ir 

Patients with acute sjmptonis of djacntcrj should he confined to 
Led In the most se\eie forms, when %erj frequent stools containing much 
blood and mucus are beWa passed the diet should consist of nothing but 
nee barlej, or albumin water As the condition improves milk ma^ be 
added Kest for the infiamed intestine is desirable and m order to S( cure 
this h^pode^lmc injeetions of morphm sulphate, gr t/4 (gm OOlh) 
with atropm auj;y he given eeci) three 01 four hour* At this stage of 

the disease the emetin treatment, proeiding of course that the amtlxc 
bale been found, should bo begun The details of ibis treatment are 
gi\en later in the article Local treatment however la contraindicated 
during the period that the acute dvseiiteric symptoms are present 
It IS verj important to ««niro rest for Uic patient and for the aciitelj in 
flamed colon If this can be ictoiupli lied and the peristalsis quictid 
the condition usuallv improve^ at hast icinjioranlv is the acuto dv«ou 
term svmptoins bigiii to ameliorate, Dovers powdci gr 10 (gm 0 0) mav 
be substituted for the morphia This iua> be coutiiiuid until the acute 
symptoms hive subsided \a long as anv intestinal irritation exists the 
diet should be restricted Fresh milk, when obtainable should bo chieflv 
emplovcd If curds appear 111 the stools it is advisable to add him water 
or to peptonize it Otlur liquid noun Utuent suili os Uef or chicktn 
broth, ina> be substituted if milk is not well borne It 13 advisable to 
feed the patient trequentlv and in small amounts Vs ibt unfavorahlo 
intestinal symptoms subside other liquids and soft food mav be gradually 
added to the diet Not until the stoils apiiear perfect!) normal should 
general diet he permitted \ny lesions of the large intestine will be more 
idvantigcuuslv affected bv liquid than b) solid food If the patient is 
seen before the sjmptoms are verv acute a saline purge mav ho given 
but if the severe d)i«ntern, svmptoms have begun suih treatment is 
contraindicated In verv mild attacks or when the disease has become 
subacute or chronic, and the intestinal svmptoms are not severe it appears 
sometimes moie advisable not to confine the patient entire!) to bed since 
his strength will be better retained when he is illovved to sit up and be 
outdoors in proper weather Diirmg anv acute relapses of tht. diarrhea 
ordvsenter) he should be confined to bed In the advanced ca«cs should 
anemia occur, some non pieparatiou is advisable and when there 13 lassi 
tilde and anorexia a course of stnchnia with cardamom compound is often 
of some value Patients m whom the infection has become chronic and 
who are lesiding in a tropical conntrv are often benefited by a change to 
a cooler climate. 
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toms of intestinal disease V few obscncrs still mcliiio to the belief tbit 
all ameha) found m the intestine are or iiiaj become pathogenic e knou 
uotlinig let as to whethtr the pitlio^ciicsis of oiiit «pcciLS of aiiitlw 
under certain conditions inaj bo increased, and it must bo admitted that 
the whole subject of the chssihcation and means of distinguishing the 
species of pathogenic and non pithogcuic amclxc is still in i \crj uiisatis 
factory state Mhile the dillcreiitiation of sptcics of aiiiche lu the humin 
intestine has become of great interest to the specialist, it has not been of 
e^cccdingh great boiioht to the clinician This is particular]} so hccau«e, 
while there are ier\ few specialists who are sufficienth familiar with the 
morpholooical details to distiu^ui<;h the aarioiis dillcrent species of mo 
tilo ainehai which haae hcen dc'.criLcd m the intestine of man, onlr 
plausible guesses ma} <iomctiines bo made with rofcicnce to flic clinical 
significance of the parasite, nnltss the condition of tlie stool is taken into 
account and the presence or nltocnce of blood, jmicus, intestinal epitlclnim, 
leukocates or other cells, and Charcot Ltjdcn cristals art taktii into con 
sidcratiou A single example of tlit difticult situation ic^arduig tic dif 
crcntiatioii of species will siiAce During 1921, Ixofoid and Swczi, ''bo 
hare for some xcars devoted particular atUntion to the stiidi of uncbiP, 
liaao described and figured m detail the free, encistod, and budding stages 
of a new nmoba, Councilmania lallcuri, as a parasitic ameba of the human 
mtestino which Woinon in Jauuar}, 1922, insists is no other than kinaba 
coll Rodcnhuis has iccentl> found no less than 29 cists of Eiitamcba 
histolytica containing 8 nuclei apiece, and 1 c»i>t lining 12 nuclei, instead 
of the supposedh inaMmum iiinnlHr of 4 as proiiously descnlod Other 
obseners ba\o also encountered 8 nucleate cysts of Entameba histolytieaj 
which further complicates the differtutintioii of this sptcics from 
Entameba coli with its 8 uncle ilc cists 

If the cliinciau finds motile auieho in stools which aho contain blood 
and mueu<>, and particularly if the amclwo unit un red blood corpuscles, be 
13 justibcd in immediately )ustitutiii(, treatment aj,ainst the parasite 1 j 
on the other hand, tlie patient his iieitr had iny iiiti tinal disturbance 
or simptoms that may he icferred to the lutistme, and the stool which has 
been freshh pas id appears normil in cun wai with the exception o 
the pre once of a few amthe which answer to the description of Entimc 
coll tipe, it would seem adiisablo that the patient he kept under close o 
senation with occasional examination of the stools and an expectant p 
of treatment , 

In some patients with chronic relapsing amebi isis it may he extreme 
difficult to find araehT after the most prolonged and ciriful search “ 
such instances the qucatioii of treatment is <si)cenlli important as otm 
relapsing conditions such as sprue haie to be considered It may some 
times be possible to reach a deci ion by using a Kelli siginoidoacopo w uc 
may reieal characteristic ulcCTations 
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strated that this alkaloid on reduction giacs rise to “ccphaelm’ and iso- 
cephaelin Another substance the methji ether of p&\chotnn was shown 
to gne rise to emetiii and isoemetio Walters and Koch haae expen 
meuted particiilarlj with a;yuthetic dematnes of cephaelin and found 
that cephaelin ISO aiml Lthcrhjdro lodid was efftctivo in dtstrojing both 
the regetatne and the inejstcd amelre m the intestinal tract of cats 
Simon, however found that lu the treatment of human subiccts it was of 
equal value to the simple alkaloids of ipecac in destroiing the free living 
entameba, hut that no definite effect could be noted in its action on the 
casts PsycLotnu and methyl psichotnn which are comparatiieh non 
toxic are said bv Dale, Dobell lepps and Aleakius to be therapeutically 
inactive in amebic dysentery low has also found that iso-emetiu imv 
be tolerated in large doses but also does not produce anv favorable thera 
peutic effect in this disease The two most important alkaloids of ipecac 
in the treatment of amebic infections are emetm and cephaelin Emetm 
IS a colorless white powder which may become darker on exposure is 
slightly soluble in water, readily soluble m alcohol ether chloroform and 
benzene The two salts winch have been recommended for medical use 
are the hydrochlond and the hvdrobromid The fonner has a greater 
solubility and is more applicable for general use Pellmi and allaco in 
lOlC showed that this alkaloid depresses and mav evcntualh paralvze 
the heart Also, that it causes a definite dcrangcmiiit of metabolism and 
IS a powerful gastro intcsciual irritant, whether given by the mouth or by 
subcutaneous injection Later experiments however have shown that 
when given subcutaneoudy m '•mall doses the drug docs not evert its emetic 
and expectorant properties Cephaelin which is more toxic than emetm, 
18 a colorless crystalhu wliiclt is less soluble in ether than emetm but is 
readilv soluble m caustic alkali solutions One «alt is known the hydro 
chlond ^\hilo it has similar medical properties to emetm it is a more 
powerful emetic and ita subcutaneous administration is said to produce 
more irritation and pain at the site of puncture than emctiu Lake has 
emphasized the difficulty in the complete separation of emetm and 
cephaclm but he has al«o pointed out that while the latter la more toxic 
a fairly high per cent of it needs to be present to affect materially the 
toxicity of emetm He also showed that the changes most often produced 
m experimental animals from toxic doses are acute degtnentive chalices 
m the parenchymatous org,aus In spite of the largt amount of work that 
has been performed upon the pharmacolc^ of emetm its exact action m 
the human bod' is still not certamly known It obviously enters the blood 
stream, and, according to Hattci and Ribon, I'HT, and Mattel, 1320 the 
greater part of it appears to be elunmated m the mine Dale and Dobell 
have su^sted that its specific actum in human dysentery must be due to 
Its action on the host and not on the parasite They also believed that the 
drug was nut particularly toxic when tpplied directly to the entamcboi and 
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For the eradication of the amtW, the best results have been obtained 
from the nsc of eiuttin, au alhaloid of ipecacuanha, or ipecac, the h\dr'j- 
clilond of uhicli lias the folloumj, formula C 9 II 40 O 4 N 2HCi It 
13 pnrticiilarh from the studus of Vedder, and their application bv 
IJoj^ers, and others, that this pro^p’i.ss in the treatment of the disease has 
largely bctii made Ipecac is coiitamcd m the dried root of a Brazilian 
herb, Psichotria or Cephailis ipecacuanha^ n rubiaccous plant It was 
said to have hetn m common ii'se m parts of South America long before 
It was brought to Lurojie h\ Piso aliout 1C50 It was aho supposed to 
ha\G been one of the ingredients of a formula for the treatment of disen 
tery with which Ilchctius, at the request of Louis XIV, succcssfulli 
treated the Dauphin who was suffcri»o with this disease The formula 
for the preparation at the time was secret and, after its success bad been 
demonstnted m this wa>, it was pimhascd bj the ircnch Govenimcut 
for 1,000 loins Since this time ipocac has Iteii used as a remedv for 
disenfer^ in nrions parts of the iiorJd It has been shown to be par 
tieulnrh effcctne lu the treatnunt of ninebic d^senterj, but it also often 
bis 1 f 1 ^orablc iction iii otlnr forms of d)«entcr% This 13 perhaps in 
part due to the fact tint the dni,^ exerts 1 powerful local constricting effect 
upon the blood ecssols, and that it tends to arrest and control hemorrhages 
from the intestine is well as from the lungs, as Flandui, Kenon, Ciauf 
fard, and others hai e rceeiitl> demonstrated 

Ipecac was u«ed in the treatment of d^senterj many phjsicians in 
India during the nineteenth century, and 111 1858 Doeler in Hauntins 
leporfed iiiaiiN cures from the use of the powdered root m 00 gr do'C* 
During our Cml \\ ir its use was pirtieiilarl> advocated b} WoodhuB and 
Forwood Woodhull later adeiscd its use in the Philippine Islands In 
Great Britain the late Sir Patrick Mausoii for mail) jears advised its 
emplojment 1:1 all forms of d)Stutor> Partnll), no doubt, on account 
of the cmcsia which tlie drug gcuerallj produces when given b) mouth, it 
never became a popular remedy Its use was also undoubted!) influenced 
b) the fact that it docs not prove as effective 111 treating other forms of 
dvsenter) as it Joes the amebic one The unfortunate mistake was al'O 
made of rceomraendiUg the use of a prepantion ipecacuanha sine emetina 
which produced no emesis, but from which the most active alkaloid m the 
treatment of the disease had been removed 

In 1817 Pelletier isolated an alkiloid from ipecac which he named 
“emctin ” It was later shown that this substance was in ix?ilit) a mixture 
of three alkaloids In 1884 Paul and Crowide) demonstrated that the 
root contained a second alkaloid to which the term “cephaehn” was given 
Still later a third alkaloid, ‘ps)chotnn, ’ was isolated and Pvman demon 
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courBO of treatment is instituted Eilgore lias noted se\ ere cases of penph 
eral neuritis after treatment with emetm The trouble genenllj mam 
fested itself m general muscular pains and m weakness, c^pccialh m the 
legs going on sometimes to paresis Wrist and toe drop were common 
The sjmptoms disappeared gradually on stopping the emetm Severe 
neuritis was produced in one case fiom a dose of 19 gr, and in 
a second case from a dose of 6 gr The latter patient obvioush had 
a special idios 3 ui.ra 83 for the drug In recent jears Levj and 
Ivowntree, Johnson "Murphv \eIazco Spehl, Collard Balfour and 
Pjman have all reported ca'ses of poisoning due to emetm Levj and 
I owntree had one death m a man 8iifferin„ from diarrhea who had le 
leived daily subcutaneous injections of gr of emetm h>drochIorid 
o\er a period of twentj da\s a total of 20 gr In another cast of poison 
mg an auemie woinau with paorrhea aheolans 3 gr were given in four 
da^s The patient developed toxic delirium with diarrhea blood and 
pus in the stools but recovered Tliej have collected 20 cases of poisoning 
from the literature vrhidi the^ have tabulated In si\ of these less than 
10 gr were given All recovered except the first case The svanptoins 
lududed diarrhea with blood, diarrhea peripheral neuritis imiscular 
paraljsis and weakness toxic dehruim and purpuric eruption Thev 
emphasized the fact that patients differ markcdlv m their 8u«ccptibihty to 
the drug and that tho various commercial preparations varv widely m 
toxioitv lake who has ncentiv studied twelve market preparations 
failed to find any considerable vanaliou lu tbe toxicitv of them but did 
find widel) Tarjing individual susc<ptibiht> of animals to the drug 
Johnson and ^urpli) have also reported 2 deaths and o other cases of 
poisoning which they believe were due to emetm The fatal cases had 
received m all 23^ and 25 gr of emotin each in divided doses In both 
cases muscular weakness was most pronounced and m one almost con 
stant diarrhea occurred In one the necropsy findings showed pneumonia 
and bronchitis in the other there was m addition fattj degeneration of 
the heart In the 5 non fatal cases 3 showed diarrhea and all exhibited 
motor weakness and nervous disturbances Evidence of some circulatorv 
disturbance was noted in all Djarrhea sterna to be one of the most im 
portaut sjmptoms of emetm poi'wnmg Therefore the phvsician should 
bear m mind that the diarrhea producel bv large or prolonged doses of 
emetm maj be confused with that produced by the djsentenc process 
Hesse attributed the chief danger in emetm to contamination with stronglv 
toxic, ccpbaclin Wt, as intimated Take has more recently shown that a 
fairlj high percentage of cephaclin would need to bo present to affect tho 
toxicity materiallj Hess Lake and Levj and Rowutree have showTi that 
emetm has a very depressinj, action on the heart and circulation m toxic 
do^es and the last named authors have shown bv electrocardiographic 
studies that the cardiac irrcgulantj is due to fibrillation of tho ventricles 
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that it had absoliitelj no eflftct on clinical aiiiehic d\seatcrj in the cat 
Honeicr, Veddcr, ^\hc^r^, Bonmau, the ttntcr, and others, have demon 
stratcd that both ciiiLtiii and ipccacuniili i hno a decided effect iii directli 
dcstioMDo amchaa and their cjsts ^ Dilo more icceiitl) hia curioush found 
that dimctho\^ enietin is ten times as poisonous for the ainclKT, and not 
ncarh as poisonous for animals os cmctin, hnt that it has no therapeutic 
effect whatever Hence, it was concluded that the ciiratne action of the«e 
alkaloids was proportional not to llicirdiPLCt poifeonous action on the aincha? 
but to their poisonous action on the patient, and it is suggested that the 
body of the patient must pla\ an essential and perhaps a pniuarv part m 
the killing of the parasite However, the eiperiincntal difficulties in con 
ncction with the chcmothenpentie studv of cmetm in cats jufcctcd with 
amebm arc considerable, and it is exceedingly desirable that the problem 
should bo approached m other ways The further stiidv of the jiatuie of 
the reaction botweou thc'jO chcmolherapeiilic agents and the cells of the 
patient and the final action iijion the parasite is exceedingly important 
Since cmetm is less (osic than cephaclin, it has generally been em 
ploved in the treatment of amcbic dysciitcrv Uhile the best results m 
treatment have been obtained with it, it docs not always bring about the 
destruction of all the amebe or cause amebic ulcerations to heal luimedi 
atch Its curative action is often proportional to its carlv employment 
m the acute attack In cases with advanced lesions uhero there is much 
destruction of tissue, aud where secondary infection of tho lesions with 
intestinal bacteria has occurred, its good effects aie not so noticeable 
Doses of ^ gr , thnee daily, or gr , twice dailv, of cmetm hv drochlnrul 
dissolved m stcnle saline solution should be administered by hypodermic 
injection into the subcutaneous tissues for a week to ten days at a time 
Children of eight years may be given Yj gr daily, and younger cluldren 
Yq gr daily Some observers hare rccoinmeudtd that the injection be 
given intramuscularly, hut Siniou points out that the injection of the drag 
into the muscles is imanably followed hy a sensation of ‘•oreiicss vvhic 
may persist for many days By the subcutaneous injection only occasion 
ally IS there a marked local reaction Baermaim and Hemeinanu have 
recommended considerabh higher doses, but these aie often dangerous, 
and doses of 0 3 to 0 4 gm have produc<^ very serious svmptoms such as 
dyspnea, vascular paralysis, vomiting, tliiu stools, and a marked slow mg o 

the pulse Adoscoflgr (0 06 gm ) daily is u^uallv within the margin o 

safety Unless cases are treated for a week or ton days with emetiu, ^ 
lapses are very liable to occur On the other hand tbe physician 'hou 
bear m mmd that the drug is poisonous and that there may be cumulative 
action In patients who do not yield to treatment in a week or ten dws, 
the drug should be interrupted for at least a short period before a secon 


Szilards and Leiva ha>e furth r confirmed t]et<e facts 
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course of treatment is instituted Jeile,ore lias noted severe cases of peripb 
eral neuritis after treatment with emetm The trouble generally maui 
fested in. gtneial muscular psms and in •weakness, e'^pcciallv in the 
leg , going on sometimes to patcsia Wnst and toe drop were common 
The symptoms disappe'ired graduallj on stopping the emetm Seiere 
neuritis was produced in one etse from t Jose of 19 gr, and in 
a spcond case from a dose of C gr The latter patient ob\iouslv had 
a special iJiosMicras^ for the drug In recent jears Ie\> and 
Ilowntree, Johnson ilurph> Velazco Spehl, Collanl Balfour, and 
Pjinan hare all reported cases of poisoning due to emetm I ers aid 
Roivatiee had one death in a man ^nfftring from diarrhea who had le 
cLiied dail) subcutaneous injections of 1% gr of emetm h%drocblond 
orer a period of fwentj dajs, a total of JO gr lu 'mother rase of poison 
mg, an anemic -noman with |norrbca alteolaris, 2 gr were gnen m four 
dajB The patient deiclopeJ toxic delirium with diarrhea blood and 
pus in the stoo]” but recovered They hare collected 20 cans of poisoning 
from the literature which thej ha\e tabulated In six of the'ie less than 
10 gr were given All recovered except (he first cise The svrnptoma 
included diarrhea 'with blood, diarrhea, pcnplieril iKUiiti" muscular 
paraljsis and weakness, toxic delirium and purpuric eruption The^ 
emphasized the fact that paticnla differ roarUdlv in their susceptibility to 
tbe drug and that the various commercial pieparationo varj widcl} in 
toxicity Lake, who has recently studied twelve market prcpantions 
faded to find any considerable variation in the toxicitv of them hut did 
find ■widelj varjtng mdividual susceptibility of amm-ils to the drug 
Johnson and ilurphj have also reported 2 deaths and j other cases of 
poisoning which they believe were due to croctin The fatal eases had 
rooeued in all 23^ and 25 gr of emetm each m divided dosts In both 
cases muscular weakness was most pronounced and m one almost con 
sfant diarrhea occurred In one the necropsy findings showed pueumonis 
and bronchitis m the other there was m addition fattv degeneration of 
tho heart lu tbe 5 non fatal cases 3 showed diarrhea and all exliibitod 
motor weakness and nervous disturbances Evidence of some circulatory 
disturbance was noted m all Diarrhea seems to be one of the most im 
portant symptoms of emetm jxuBomng Therefore the phvsieian should 
bear in mind that the diarrhea pruduetd by large or prolonged doscs of 
emetm may be confused with (hat pniduoed by the dysenteric process 
Hesse attributed the chief danger in emetm to contamination with stronglv 
toxic cephachn, but as intimated Lake has more recently shown that a 
fairly high percentage of cephatlin would need to be present to affect the 
toxicity matunally Hess L^ke, and Levy and Rownfree have shown that 
cinetin has a very depressing action on the heart and circulation in toxic 
doses and tho last named authors haye showui bv electrocardiographic 
studies tJiJt the cardiac irrcgtlJanfy is due to fibrillation of tho vtntncics 
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KooCia LelieMS tlut l'> yr of tmctiii 'Will uaitall) constitute 'i fatal do«e 
for an ndult man Intra\i»ous mjcctioa of tlie drUo has been suggested 
but It IS more dan^rous and is not recommended One half qT has becu 
gnen slowh in 100 c e of sUt solution If it is adnunistcred lu this 
manner, the blood pnsaure should he carefully ob erved during tlic 
injection 

All eases of amebic dysentery do not b^ an^ means jield to treatment 
•with emctin, and relapses after the uso of the drug in the doses rccom 
mended are not \cn uncommon While the h\poderinic adniinistration of 
the drug m moderate doses can os no nausea or >oniitiug, as a rule, soms 
obsersers bchc%c that it is less cflicacioua when gvacu in tins iiaj than 
nhcu it is giieu orally Wen^ou and O Connor hare reconuneudtd a 
combined snbcnfancons and oral aduiinistration of the dnij, One gr of 
emetm is e,iicu. b\ injection lu tUo luonnUo lud y_ gr of cmetin in tablet 
form at night Ihis tnatinent has been used especially m subacute and 
chrome cans Various pbarin icolo^ical experiments halt been made mtb 
the object of roduciiig the luu^atmg and emetic effects of emetm, and at 
the same time rctaiimig its tthcicut therapeutic action, but those liaro not 
jet been successful Some observers, amoiio them Simon, believe that it i* 
more tdvisablc to cmploj (he whole drug ipecac rithcr tlmu its isolated 
alkaloid cmctin and ACaiisoii B ihr has also pointed out that the value of 
ipecacuanha m certain circum^taucis is still undoubted, and that it is still i 
question is to whether its liaviug been supersodtd bv emetm is wi^e or not 

Hie method of adininistratioii of ipecac bj ilanson was to interdict 
all food for three hours, then to give 10 or 20 drops of laudanum m a table* 
spoonful of water, and at the aamc time to appl} a mustard poultice to the 
epjgastnimi About twenty minutes Inter, when the patient is couiiug 
under the influence of the laiidauum, 20 or 30 or even as much as CO gr 
of Ipecacuanha iii pill, bolus, eapsult, or in suspension, iil about one-hair 
wnicglaasAil of water aic «diuvnvstcrv.d With a mow to preventing 
vomiting, the patient is directed (o he flat ou Jus back and to remain per 
fectly (juiet for at least four hours He must resist if possible the desire 
to vomit Auv saliva which collects iii the mouth must not be swailowra 
but removed with a handkendiicf or gauze Should the ipecacuanha be 
vomited withm an hour of its being swallowed, it is recommended that t e 
dose be repeated as soon ns the nausea has subsided Salol coated ipecac 
pills bave been particularly used m America Stitt has recently ha 
success in avoiding nausea and vomitiug by the administration of ipecac 
by the duodenal tube Alcresta is the trade name applied to an ab orption 
compound of tbe ipecac alkaloids or of emctin alone vrith hydrate*! 
alimiinum salicylate WUiile a preparation of bulltr s earth causes hit e 
or no vomiting, due probably to the insolubility of the alkaloids in t is 
form, the results in treatment with it ate said to have been far less satis 
factory than those obtained with emetio 
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Emetin Bismuth lodid — For those cases of ann-hic d} sentery -which 
do not jteld to emetin treatment alone, the double lodid of emetm and 
bismuth has been i-ecominended Dumez was first to suggest the employ 
meut of this prepiratiou for the treatment of amebic dysentery It is 
formed b\ the precipitation of soluble emetm salts uitli Dragendorff s 
leagent It appears that tboioiioh treatment witii this dnig Mill certain!' 
cure many ca'cs of the disease It should be given bv the mouth enclosed 
in a gelatin capsule or paper caihtt, in doses not exceeding 3 gr a dav for 
twche succe-ssiiQ nights During the twcheolaj course of treatment the 
patient should remain in bed and he given a liquid diet While it has 
been stated that it has no action m the stomach as it is insoluble m dilute 
acid nausea lomiting and even sli^t purging sometimes occur after its 
administration Ibe substance is an almost insoluble brick red powder 
and the emetm is gradually liberated m the alkaline juices of the intcs 
tine It IS therefore very important that it should not be made into a 
hard tablet or pill This treatment m the dovs suggested above docs not, 
as a rule, give rise to simptoins of cinctin poisoning If after the adtnin 
istration of the 12 gr the examination of the fcccs hoMS that the patient 
18 still uuafiected the patient may be gi'cn a double cour«e of treatment 
3 gr daih for tuentj four consecutive days provided of course that no 
unfavorable svmptoms appear Although nianv individuals infected with 
Eutameba histolytica can Ic nd of their inhctions by means of this treat 
mciit others appear to be quite unafTecUd by it Simon has recently 
pointed out that it is not probable that this rcmcdv possesaea any special 
virtue ID eutauicbic infections entitling it to the fulsome praise which it 
has leccntlv received in the treatment of earners and that the same 
methods should be used in treatment of the earner as have proved success 
fill in the treatment of all chronic infectious with the organism 

lor the treatment of cases refractory to emetin a number of other 
preparations have al«u been moinmcudtd 

Bismuth Subnitrate — fins has been stroUgh advocated for many 
vears especially bv Decks who rccouuucuds its use in heroic dosage 
He gives a heaped tcaapoonful equivalent to about ISO gr by 
weight, mccbaiiKJllv suspended in almost a tumbler of plain or 
better effervescent water cvei-y three honrs, nioht and dav in severe 
cases onlv Icsscniiij, the amount when improvement takes place The 
mechanical suspension in a large amount of water is essential, otherwise it 
IS prone to form a paste or solid mass, thus lessening its physiological 
effect When tlio stools begin to lessen in number, and tho touguo 
bceomes clean the number of doses is lessened to three or four daily In 
verv dironic cases be believes it wise to coutiuue ono or two doses daily 
for a mouth after convalescence is established James has since advised 
tho giving of the bismuth m these doses not alone, but combined with 
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cinctm to the point of pb>siolOt,icjl reaction Connor has also cmploicd 
tins treatment m more than 100 amebic tlvscuter^ cases, onlj one of vlnch 
has relapsed In addition to tbe medica! treatment, a nonnal saline irn 
gation uas given twice dail^ wbui there was cvidtiicc of an extensne 
colitis Just how bismuth acts m amebie d^senftr^ is not entirtl) clear 
Darlings espenment demomfrated that it was not toxic for free Imnfc 
ameba; llix Ins suggested ibat the destruction of flio entumebe mav be 
due to tbe fact that bismuth siibnitratc in large doses takes up sulphur as 
fast as it 13 formed m the inteatmal tract lliis causes a decrease lu the 
amount of nascent hvdro^cu sulpbid which is said to be essential to the 
life of the auicbaj 

Chapparo Amargoso — Ibis is (he Mcxtcui iiamo fur a simarubaceuiu 
plant, Castcla iiieLolsoni It w is recommended for tbe treatment of d\^cll 
terv b\ Puteginf, of Urownsvilk lexn, in 18b 5, and siibbciiucntlj bv I 
W Ni\on, IVest Crittenden, I* I Nivou, bliepheird and Iillie, btllanl' 
and ilclvcr, and otbcr«, for the treatment of amebic dvseiilcrv Chsp- 
paro amargoso is a small tiiono bush wliieh grows without cultivation on 
drv, rockv soils particularly in the hilly seetious of southwest Texas and 
northcni ilcxico The drug has been cmploved either in the foim of an 
mfusiou or as a fluid extract Ihc 1 ittcr preparation has liceii placed upon 
the market It has been rccomincndcd that the infusion bo administered 
m doses of from 0 to 8 ounces, three tunes i dav, preferably before mcab, 
for au indefinite period or until the patient has been relieved The fluid 
extract may be cinploud m do^s of 1 or 2 tcaspoonfiils, likewise before 
meals three times a dav Kcctal injections of the infusion arc also rcconi 
mended in conjumtiou vviih the adnunistrttiun of the dnig bv the mouth 
SLepheard and Iillie, who treated 4 eases with a crvstalliuc bitter priu 
ciple which was obfaiiud from the dni^ found it inactive, as none of the 
4 eases treated were cured However, bcllaids and Mclver have reported 
successful ticatmciit of 4 c.ise8 with the active principle of this drug vdiich 
was prepared bv extractiiij, tbe crude plant with nuthyl alcohol 

The use of another plant of this siiiie faimlv biiiiaruba lias also been 
reported upon favorably in the Ireitment of amebic dvsciitery by kersm, 
Breaudat, Laluug Bonnaire Slicphc ud and 1 illie, and M iver 

Kosam — This is the name given to a preparation from the seeds of au 
other simarubaccous plant and b is also been recommended for the treatment 
and cure of amebic dvsentcry b> Alenetner Brudin, Galliard, and bninipt 
It seems possible that all these pi mts may contain a common principle other 
than the tannin present Barger has obtained a crystalline bitter principe 
from simaruba, but this seems to have doubtful therapeutic action, as docs 
the one obtained bv Ewins from chappaio 

Oil of Chenopodium — ^lalker and Emiicli have suggested ° 
chenopodmm in 16 minim dose**, given in gelatin capsules at 6 and 
IT and 12 21 , for tbe treatment of earners of Entameba histolytica 
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Empliasia is laid on the necessity for preliminarj purgation with mag 
nesium sulphate and the treatment is followed b^ castor oil 1 ounce con 
taming oO ramiins of chloroform Bames and Cort have al^o employed 
this treatment with good results, but m a few cases improiemcnt was not 
evident or was onlj temporary 

Salvarsan and Neosalvarsan — Ricenth successful treatment of ob- 
stinate cases of amebic djsenter> has been reported from the use of 
saharsan and neosalvarsan by Mink Ravaut, Krolunitsk> and Calaine 
The drug has been recommended iutrj%cium8l> md in chronic cases orally 
in capsules each containing *4 gr (OOj gni ) of the dnig Rectal in 
jcctions ha\e also been adiniuistcrcd with satisfactory results Rac nit 
recommends a combined ticntmeiu with neosalvarsan and powdered ipecac 
fauniu and benzyl benzoate have also been recommended However a 
number of these drugs hart not been sufficiently tried as yet for us to form 
a definite opinion in regard to tbeir v alue 

Other Preparations — Imowg flic most recent prcpantioiis rccom 
mended may be mentioned iiz-ira, said to be derived from an African 
plant of the fnmih Vsclepudaeca and amibusiu an alcohol ex 
tract of the bark of Garcinta raangoastana ^mibiasm has been particu 
larh used by Ditlevscu for the eradication of evsts Brown l‘)22, has 
recently called attention to the action of couessin an alkaloid having the 
formula Cj H oN yybidi has been isolated from cycnl members of the 
natural order Vpocyniccd: It has been obtiined from Helarrhenica anti 
dyscntcrica 111 India and from Holarrbenica congolensis ai the Boleiau 
Congo Infusions of the seeds of these plants hare long been used with 
success in the treatment of cbrouic disontcrT The author found that this 
substance could be admimsteicd bv the mouth ui suitable doses without 
producing untoward symptoihs and experiments upon mice proved it to 
be kO per cent less toxic than emetin When lujcacd Bubcutanconsly , 
however it produces h eally an area of necrosis In a dilution of 1 part in 
1 000 ObO conossm sulphate inhibited the growth of fre h water anicbT 
Two substinccs known is vatren md eimtixn the latter 1 combination 
of enictin hvdrochlond and y-itren hivoven recently been recoiumcudtd 
for treatment The use of the former is discussed in the second p iragraph 
under Local Trcitincnt 

Adrenalin — \drciialin his also been recomimuded 111 the treitment of 
the disease bv Bayina and Von Grocer who hive claimed success in the cases 
in which it was employed Erum 10 to 20 dit of a 1 1 000 solution have 
lieen given by mouth every two hours with daily cminas of 2 liteis of saliiii 
1 1,000 000 or 1 1 '500 000 in strength without himful effect Rcra 
linger and Dumas have emphasized the iraportmce of such treatment in 
those cases of chronic and prolong^ dysenteric infection where the supra 
renal syndrome exists Sccondarv bacterial infection of the ulcers with 
various bacteria which may occur in the mtcstnic often occurs in amebic 
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djsenten Thorium sulphate, 4 to C gm daily hj the mouth in a cachet 
and a dnilj injection of JOO c t of a J per cent solution of the same salt, 
has been sugj,cstcd b} rromii, but with this suhstince, as with a number of 
others, no tliorouji trial bis bctii gi\eii 

Toe 41 ll FITMENT 

Cases with cxtcnsiNc lesions of the colon in which the sjmptoms are 
not Ncrj acute are often fnorabl^ iffcctcd b} treatment with rectal m 
jcctious and irrigations of the large bowel The purpose of such treatment 
ma> he not onh the destruction of the ameba?, but also tlio flushing out of 
the colon and cleaiisiiig, the surface of tin, lesions Rectal injections of 
qumm sulphate or qiiinin murnle, 1 1,000 or 1 2 500, are parficularlr 
recommended Protargol solution, 1 aOO, Ins ilso been emplojcd The 
solution should he allowed to enter slowly hv graMt> tiirough a long rectal 
tube prenoush lubricated with Nascliii or oil, and the tube shoulJ he 
passed to Its full length or ns In Ji as possible The amount injected should 
be between 1 and 2 liters Sometimes eases >ie]d to such treatment with 
the quimii solutions that ha\c not been benefited b) other treatment It 
has been repeatedly dcoioiistratcd that quinni lias ainchicidal properties 
Ob\iouBly it IS when the ulcciatioii is lu the lower part of the colon that 
the results of sueli treatment arc particulirh faiorihk the mete 
flushing out and cleansing of the colon often aids in tho treatment, normal 
saline solution may at times be substituted for tho qumm solution, par 
ticularly in eases where the latter causes intestinal irritation Eeceutl' 
Van dcr Togt has tried to destroy nmehao in the colon by increasing the 
osmotic tension in the bowel contents to a degree harmful to the ameba; 
Sodium chlorid and soda are obviously too irfitating m higb concentrations 
for this purpo^se Ilowerer, ciiciiiata of 20 to 40 per cent cane sugar so 
lutions given twice daily for eight cousccutivc days arc said to have cured 
a large number of eases In only 1 case did the amebe fail to disappear 
definitely AVhen ulcers exist in the rectum, and there is much tenesmus, 
local treatment with argyrol or some other astringent or antiseptic sub- 
stance may be applied through the speculum after tho administration of a 
small enema containing cocam or morpbin ilanson Bahr and Gregg 
(1921) have employed the use of tho sigmoidoscopo both as an aid to diag 
nosis and to treatment in amebic d^senterv Enemas of starch and opium 
sometimes have a verv aoothm^ effect In comuction vvith treatment, 
radioscopy has sometimes been employed m detcrmiuing the localization 
of the larger ulcers, bi«inutb subuitrate being administered for «cvera 
days before the photograph is taken with the hope that it will localize 
particularly m the ]esion«i Stitt recommends the operation of appendic- 
ostomy, following which a catheter is inserted and the large intestine irri 
gated with a 1 per cent solution of bicarbonate of soda to wash away the 
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mucus, later a bone acid solahoa may be cmplojcd Castellam aud 
Muller also rtcommend tppeudicostomy aud irrigation lu gangrenous 
cases Phillips, howe\er is not mtliusiastic in regard to this treatment 
aud points out that its success has not been vers great in manj cases Ross 
states that appcndicostomy did not gne encouraging results during the 
World ar 

Muhlens and MeuL, in discussing the results of ten ^cars ex 
penence in the tropical institute in Hamburg remark that appeudicostomv 
and even cecostomy and luLscquent lavage of the larg,e bowel certainh 
ameliorate the condition but do not accelerate the healing of the uleera 
tions They particuIarK recommend a sulMtance called \atren for 
treatment This substance consists of 5 parts of indm, 8 of o^^chlnolln, 
and 7 of sulphate of soda It is said to possess high bactericidal prop 
erties without dcstrojing tissues and at the same time acts as a cell stiniu 
lant The first attempts with it were made with 2 e«pccialU resistant 
cases which after mouths of emetm treatment had undergone appindic 
ostomy and cecostomy without success In both lustaniis an almost 
immediate clinical iinproacmcut took place In C other resistant cases 
subsequently treated, a similar remarkable improvement tork place If 
on Bigmoidoscopio cxaminaliou ulceration is pro cut tlicv adiise that 200 
c c of a 2y_ to 5 per cent vtlutiou of \alreu should be introduced through 
a lectal tube m tho usual manner If the abaorption of the ^nlntioii is 
taking plaee eatisfactonh it can be satisfactorily proied b\ means of the 
iron peichlond test of the urine It is also re<comiuended that the tatreu 
be giien in powdered form m capsules or pills in Igin doses three times 
a day Iveratin coated pills are also well borne lutraimiseiilar lujectinn 
of 10 cc of 1 5 per edit solution produced no undue reaction For the 
treatment of a cise tluy surest eioht to fourteen daes with cuemata or 
doses by the mouth with sipiMoidoscopie and inicrcscopic controls liter a 
week 8 iiitcr\ d a repetition of the treatment for from three to seeen da^s 
after another equal iiiterv il i inrther coura of treatment for fioin three to 
tiee days L' iring this tnatiiicut there uuiit he ibsoluto rest aud strict 
diet 


liLArMLxr oir C >uiLie,Aiiu\s 

The complications of amchic dyseutere Kquiniip special treatment m 
elude amebic abscess of the liver lung and brain peritonitis aud severe 
intestinal hemorrhage In general it may be stated that when there is 
evidence of any of these complications a thorough course of treatment with 
emetm should be given \ecordino to a number of authorities the pre 
suppurntivc stage of aiucbic hepatitis often responds to iiijixitions of 
emetm, and symptoms whuli aimovt certainly have denoted an abscess 
may all rapidly elciir up aud di appear under its influence If, however, 
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the signs of h\cr iIkccss arc definite, and there is distinct evidence of pus 
formitiou, surgical treatment «liould bo dt once instituted dnd the access 
should he opened md freely drained, unless it h is already perforated into 
the lung and is hemg freely discharged througli a bronchus After the 
ah Cess has been opened, it juaj he irngatcd frequently nith quinin so- 
lution, 1 J 000 or 3 ountps of m cinctin solution, 1 1,000, ma> be m 
jeeted into the cai it\, lupodcnnic injections of ciiietin or cinetin hKiniith 
lodid hi the uiouth heing cmploicil at the same time It is usualli neccs 
siri for (he surgeon (o make cNpIoritors pvmcturca of the h\er ui order 
to locite the ihaccss lor this piirjK)«it, an aspiratiii,, needle of sufficKut 
cilihcr to t^ul^lnlt the thick pus is adiisihlt Often inauj puiietiircs 
111 ditferciit parts of the liiir must la. unde before the abscess is found 
The surgexju must be prepared to operite imiiicdiatcU the abscc«s is 
lot itcd The e e\plonton punctures of the Iner ire not entirely wuhout 
dangir, for fitil hciiiorrhaj,e has soiiKtimci followed them AAith refer 
tiico to the surp.icil procciUux«, Af msou and Cantlcj adiocatc drainage 
of the abscess b\ means of a trocar and cannula Rogers recomiijtuda 
aspiration of the pus and the injection of quiuiu solution or of ciuctin 
hi means of a '"pccuil trocir with a lUxible sihcr sheath Alorc recciitU 
Charles and Cope baic aelvistd the open method of treatment anth free 
luciaioQ 

Gcntril pcritonitia or perforation of tlio bowel demands surgical aid if 
the condition of tlic p iticiit warniils it Abilommd section is nd\ liable m 
tho^c Cl cs in which the general condition of the patient la 
81 mptoms of perforation acute On the other hand, when the general con 
dition bid or uidifTorcnt non uitcrvcntion is frequently justihcd since 
patients with perforations omcliiiics recover without operation, the escape 
of the couteiita of the beiii,, often prevented or hunted by adhesions 
Also tho bowel wall is fri<iHeii(l\ fn iblo and nnsuitiible for suture In 
couurctioii with the occurrence of uucbic appendicitis, the surgeon dimiW 
bt ir 111 mind tint, iii tlio&e cims ih whuh the appendix is ulccntid, tho 
ctcuiii is ii«uall\ nKo evUiismI' illcerited laical peritonitis without 
pirforitioTi requires rest and the application to the abdomen of icc or hot 
fomentations with opiates by the mouth 

Abscess of tho lung requucs the usual tre itmtnt with cnictm Amehic 
ibsccsscs disehar^jing freely tliiou^h (he luii,, or discharging extenialh arc 
appircuth often benefited by tmetm tre itiucnt and may require no ictiic 
surgical procedure X ray cvamiuatioua may „no iiifoniiatioii as to o 
advi'^ability of surgical mfencutiou for the better drainage m ca'^cs where 
the U\or absce«a has ruptured into tho lung If the abscess has openc 
into the pleura or cmpyemi has resulted, resection of the ribs may 
neeessarv to secure free drainage 

For the treatment of brain ibsccss, m addition to eiuetm, cxtcms'c 
trephiiinig is advisable and the ibsctas aliould be sought for with a chau 
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iielcil sound and not witt an a-spiration netdle, owing to the \iscosifj of 
the pus When the ah«c<.ss is localized it should be opened "Morphia 
and bromids are indicated for thexelief of headache and the other cerebral 
sjmptoms 

Pc'tcolic absce'ises and amebic abscesses m other organs such as the 
spleen or ovary or fallopian tube, as well as in the skin and adjacent 
tissues, mij rareh also require surgical treatment 

For serious intestinal hemorrhage complete rest is demanded Mor 
phia should be giien and ite applied localh to the abdomen Stimulants 
and subcutaneous or intravenous injections should be eraplojed only when 
tbeir use is indicated bj the symptoms Vdreu-ilin in doses of 1 to 1 5 c e 
of a 1 1,000 solution has been itcommcnded and the injection of a solu 
tion of calcium chlorid or of horse serum has occasionallj given good 
results 
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THE TRL\TMr\T 01 SIPIIIIIS 
John II Srowts 
INTRODUCTION 

The problems of the treatment of syphilis bare increased enormoush 
in complexity within a swrpnsm^h brief period Tmo decades ago in 
ijjnorauce of the actual cause of the disease and without other than s>nip- 
toinatio guides for dngiiusis and trcitmeut rationalization w ig impossible 
Iho idient of experiiucxtal methods the possibilitv of the laboratory 
8tud> of the lifo habits and reactions of the Spirocba-ta pallida the 
advance in our hnowled^e of nncroscopic pathology ind the application 
of serologic methods to both diagnosis and treatment, hive illuminated 
the field and now possibilities for radical cure for cnutiol of infectious- 
ness, and for miraculous STmptomatic results haye niuUiphed without 
number before our eve 3 Far from beino simplifi-'d the situation is today, 
m many respects more complex than eyer before \ct this complexity 
18 reheyed bj the hopefulness which comes from increasing soundness of 
knoyvledgc 

The problem of the treatment of 8>'pbilis to^lay is one of ratioualiza 
tion III the dav s yvhen yyc kneyy little or nothing of the actual causi saw 
only results and accepted a lai^e measure of our ignorance as iney liable 
it yvns a comparatnely simple matter to outline a system of treatnuivt for 
the disease In those days, Uow do >ou treat syphilis t was a fair 
question In these days, to appreciate the aiisvier to such a question one 
must hayo a kuoyilodge of the disease yvliich is unfortunately lacking in 
the professional training of too many men This kiioyylcdge ansyvers the 
question by do you treat sypbilist The problem of sjpbilotberapy 
13 to teach pbvsicians uliy thiy treat syphilis m thus ^nd such yyays rather 
than hou because the /ion is so yanable that no exercise of the abilitj 
to Icani by rote can eyer take the place of a comprehension of the reason 
why 

A^itii tlie groyying complexity of our knowledge of syphilis <5pccialisin 
yiill be meyitdble To be sure not all patients with syphilis, or in fact 
no more perhaps than a small proportion of them y\ ill ultimately rcceire 

■14J 
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person il tre itinciit at the hands of c\|>erts In tins respect, tlio situatioD 
docs not differ from tliat of iin other tlicniwutic problem in intcruil 
medicine S^plllll^ ‘should he tnuted b> tlic e^iicril practitioner, sis 
tdinticalli thorougliI\ and cxhnnstntU lime ind experience \ull nmre 
pieciseh define flic methods of thcripciitic ippro itli iii tins disease The 
f^eneral practitioner Mill, 1 beliexe, ■uhimatelj work as i cooperator \uth 
flic spccinlist in treutin,^ sxphilis and to some extent under direction He 
Mill uliiiniistor treitmciif, uid he will comprehend the rationale of the 
measures which he iiipliis Hut iii the iimnteinnee of rtcord, in si!> 
tematized oIm nation, m special and dilhciilt diagnostic procedures and 
in certain dithcult forms of Ire itiiieiit, he will seek adnec This adute 
w ill Lo a\ ailahle for ce rt iin tx jics of c isca m thcr ipeutic ecutera, and for 
otliers in the olhces of specialists It his Ikcoiiic cxcccdiiigU difticiilt 
for an\ min acting alone to piio the pitieiit with s\phili8 all that is 
his due 

This account of the trcatiiiout of siplnhs is written, therefore, with 
the two foix^ouig considerations in mind Its oini is to rationalize tlio 
treatment of siphilis, to skolcli broid oiithiics of i tnons aspects of the 
disease uid its complications for the practitioner, i«d to describe i« detail 
those procedmxs winch he eaii and slionld s^stcmaticalli applj m the 
treitment of the discisc Procedures such as the nitra«piuiil treatment 
of iicurosxphilis, uid txn, under cirtuii circiinistaiieis, the sjstcinatic 
use of the «piiial lluid examiiutioii as a tlunjKutio control, are the legit* 
mate domain of the expert and the aihi or> center lor this reason no 
attempt is made here to discuss tbeir tcehiiic. 

JIaiij critical situations arc being inliodueid into the modem probkai 
of sxphihs bx the phxsiciaii iiiadcipiatclx tiaincd with respect to s'phih' 


and the iindequatch treated patient llioM. will be pointed out lO some* 
ivbat greater detail later The cinplijsis here must bo placed on the 
fact that the da^ is past vrben aii> man in anx pi ice who can command 
protiodid pills and lodid of potash, can trcit sjpliilis after the fcchiuc 
of the masters In spite of this radical eban^o m the methods and arad 
abilitx of trcafiuout, the reaction of ccrtiin general practitioners sti 
rcinaiiis that of the last generation There is too often the tiiidcuci to 
i-eseiit suggestion to rej,ard the situation as trixial, or to tike a short rau-c 
view of the problem The pbxsiciaii who uudertikcs to treat sxpluhs^^ 
the present dax should roaster the essentials of modern fecliiiic bx sii 
eientlj persistent studx and practice uid, haxing dona this, hiiuld 1^ 
to suitable consult int expcneiice piccisolx as m surger> for the eoiupic 
judgment and decisions ultimatelx inxolxcd If be does not care to lO 
this, he should refer his sxpbilolooic work elsewhere 

As m excrj growing field, therapeutic experinicntalisin m new dnigs 
and procedures claims a large share of the physician’s attention 1 . 1 
practitiouer should not be too easilx led to follow cxery new claim 
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tnoiifeh ^\o^k lias been done in the past two decades to make tertam fuuda 
mentals of effective treatment reasonably clear To these fundament ils 
the aiengc phvsician should pm hia faith lie is far wiser to baic 
learned one drug and one system of treatment thoroughly than to have 
drifted this way and that under hearsay influences, try, mg Xs this and 
1 8 that, under no guidance other than a Wind impulse toward change 
llic effort in this presentation will bo to describe what may be called 
approximately standard methods which yield as high a proportion of 
good results as can he e-vpected within the limits of the present compre 
hciision of syphilis as a disease InovitaWy the account will be tinged 
1)\ the experience of the Scebon of DeimatolOo) and Syphilologv of the 
ilayo Clinic 




THE IMMUNOLOGIC AND PATHOLOGIC BACKGROUND OF 
SYPHILOTHERAPY 

Into every svphilitic infection Ihero enter four elements The first 
of these IS the causative organism of the disease, its phy«ical, cliemicil 
and bacteriologic characteristics The second is the host on whom the 
infection is iniplsutcd On his peculiarities as a soil will depend vs much 
of the clinical picture and therapeutic respon e as on the bpiruchtcta 
pallida as seed I'vcry svpbihlic infection representing as it docs an 
implantation of a seed on a soil yields a crop This crop is priportioiial 
to the third element consisting of certain accessory factors besides the 
seed and the soil iinong these acccssorv factors should he numbered 
time, intcrcurrent infection and other mcidcuts such vs trauma preg 
iiancv, and activity of the physiologic defense Some of these elements 
tiro controllable others are not The fourth element lu detcmiining the 
course of a svphilitic infection is treatment It will be apparent there 
fore that the phvsician, as he oonfronta bis patient holds m his hand onlv 
one-fourth, or at most one-third, of the power to command the situation 
That the situation yields so often to n miuontv influence m behalf of tho 
patient is a crowning tribute to the treatability of svphilis as a disease 

The existence of strains or types of the Spirocheta pallida virulent 
and weak strains or strains with a predisposition toward special tv pcs of 
structural involvement akin to electno localization is gcncrallv accepted 
\ariation3 m activity and viraknce dependent on the rate of growth 
of tho organism at the time of transplantation have been suggested bv 
many a«pccts of clinical and laboratory work, but have not as vet been 
fully confirmed 

The itiilueiice of the peculiarities of the individual host on the course 
Ilf a svphilitic infection is only gradually coining to recognition There 
IS about these peculiarilics an nnprcdictability’ whiUi thus far has 
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yielded too little to imestit^atiou Fxpcrimonfall^, it appears that certain 
hosts, such as the rahhit, arc for entirely unhnowu reasons somewhat mure 
resistant to mfcctiou during certain seasons of the jenr It is well known 
cliiiicalh that certain patients and certain t> pcs of infection do not pro ent 
certain coinplicatiqns Tho impn«i8ion is growing, tint the development 
of nluros^phlhtlc coinplieatioiis is i function ascnbahle to lorae extent 
to unknown predispositions on the part of host as well as of organism The 
combination of a predisposed patient ind a higlilv ulapted strain of 
organism has a fatal quality and makes inevitable the ultimately dis 
astrous outcome of an as yet wuknoviii proportion of infections Special 
resistance to 8>pliili3 evtends to the total iininumt^ of certain animah 
and eien to the suspected occasional and temporary inimunitv of man 
Once infection has taken place an acquired resistiic quality on the part 
of the host deielops Rcmoculatioii of the Spirochmta pallida on flu 
untreated Inmnii svphilitic host in the earlier stages of the disease can 
be accomplished oiilj witii the greatest dilhciilt\, and in fact rarelj takes 
place There develops in tho infected individual nn autngomstic phvuco- 
chemical niechaui'ini, sjwkcn of as the physiologic defeu'e, which inu't 
^ rcpcatedh taken into account m tlit succeeding discussion of treatment 

The most wide Ij iccopicd acceessory factors in dcleniumug the course 
'^of a syphilitic infection are the mlliicncc of J bf g'tft pf mociiIatioiL the 
eifc'.t of lutereurreut infection, of nrejianc s. of «£? of tune* cax 
tear on tho pjticnt, and of trauinaj all of which wjUJiC 
special relations 

Under the general head of treatment it is proper to include the effect 
of medicaments, su&ciciitly or lusuOicicntly used, or used to excess, and 
of controllable intercurrcnl accidents affecting tho course of the di'iease, 
such as the general hvgicnc of the patient, the uso of alcohol and the 
avoidance of overstrain 

The belief that svphilis is a purely local disease for an appreciable 
time after its onset Ins been an important influence ou thcrapv, particu 
larl> dvirm^ tho carlieT years of the use of Rrsphenarain In fact, it was 
on this conception that the idea of abortive cure was founded ^Vhlle the 
conception of abortive cure is undoubtedly lu part sound, it has beco 
applied with too little discrimination to tho treatment of early syphdis 
Within a year or two after the ncogiiitioD of the Spirocha’ta pallida m 
1905, Neisser and his collaborators m their Javanese work had sho'vn 
that svphilitic infection became general within a few hours after inocu a 
tion AYhile the chancre is nnquestionablv the priniaiy tissue reaction 
at the site of invasion, it is not evidence that the infection has remaine 
/localized at its point of eiitrv A syphilitic is probably a svphihtic throug 
y / and through within forty eight hours after the organism has ^amed access 
to the body The recovery of the Spiroclueta pallida from the splenic 
pulp, bone marrow, testes, and other viscera! structures in the ape wit m 
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the first dajs of tho incubatiou period should have made it apparent that 
syphilis presents the therapeutic problem of a general infection from the 
first moment of invasion It should, therefore, always be attacked b\ k 
general and not b\ local measures, no matter how earh it is recognized, 
and therapv should be persisted in for the long period which experience 
has taught as essential m the management of the climcalH obvious fully 
established infection Neissor’a work remamed rtlatncly little appre- 
ciated by clinical syphilolographers m this country Reasoner and Brown 
and Pearce, however have revned the issue in a was to impress this 
point more cfFictually on the medical profession These authors have 
shown that esen castration within forts -eight hours fillosving the moiula 
tion of the rabbit testis with Spiroch^eta pallida svill not prevent the 
general infection of the animal Within one week after inoculation, and 
before any signs of local reaction occur the blood of the inoculated animal 
becomes so heasily infected that 05 cc ssill transmit the disease 

In order, then, to compiohend and appU modern methods to the i. 
therapy of syphilis il must be recognized as a first principle that ^ypAifis/j 
ts a systemic infection for days and eten ueeKs before the appearance of]] 
the chancre An effcctisc therapeutic attack must therefore eek alwasa 
to diminish tho lead of infection over treatment bs the use of even poa 
Bible aid toward early diagnosis 

bsstcmatic study of tho pathologic reaction of tlie tissues of the body 
has shosm quite plainly that while syphilis is a systemic disease it h'la 
a highly significant local phase The chancre is a tipe of local tissue 
reaction to the insading organism \s the disease progresses this reaction 
IS repeitcd in miniature m thousands ultimately probablv m millions, 
of individual foci throughout the body The c%cle of reaction presents 
a singular uniformity m all of thtso Mricd tipcs of lesions Local inva j 
sion of the pernascular Kmpliatics hi the Spiroehceta pallida results in a I 
vascular reaction assuming presently the form uf obhtcrati\e endarteritis } 
with pernascular infiltration and proliferation of the connective tissue 1 
elements This elementary process occurs in practically eiery tipe of | 
siphilitie lesion If the life cvcle of the organisms is studied m such 
a lesion during its early period of dcvelopmeut, steady and rapid increase 
in their number can be easily recognized As tho unmber of organisms 
increases, tho escape of larger and larger numbers into the surrounding 
lymphatics aud into the hloo<I stream bcronies ineiitahle At the height of 
Its development each individual focus becomes a distributor of organisms 
to its hmpliafic drainage area and to the vascular svsfem as a whole 
Having reached this height of development histologic chaiij^es character- 
istic of regression and healing, can be recognized Hand in hand witli 
them, the number aud v lahilitv of the organisms m the fecus can be seen 
to decrease 

The reaction which culminates in healing may finally exterminate all 
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the organisms in a lesion More commonly, ho'icitr, healing, while struc 
turallj complete, is yot hactmologicallj so Certain sunning, organisms 
remain in the sear or surroumliiig tissue, perhaps completely inhibileil 
for the time being, hut ultimatcl} destiucd to begin multiplication again 
when the tissue iimmuntj due to rt letioii wears off The life ston cf 
acti\c svpUihs, therefore, becomes one of suctessire cycles of invasion 
of tissue b\ the orgaui ms spirotliete reproduction with the establislimcnt 
of new foci b\ coutigiutv or by spread through blood or lymph, then tissue 
reaction, healing dLstruction of many but pcrliajis not all the organisms 
followed b\ a period of quus^iiire or latencv, and then a resumption of 
the caclc in the form of rclap-st llic onginil local reaction is at tie 
site of the eh mere Ircatincnt be^siiiuiii^ at lint tunc nui be earned to 
the point of luduciiiQ healing of the visible focus, and even to the com 
plete extormiuation of the spirciclietcs in that focus let the complete 
visible lecoverv at the site of the chancre, or of the secondary eruption if 
trcatinout is begun later, docs not mean the dcstriictiou of every organism 
in all other foci in the boJ> Various tissues, there is reason to believe, 
differ m their abilitv to develop tuoWoh local resistance to destroy the 
orgauisms which invade (hem llic nervous svstciu, BCCordiHg to the 
suppositions of hruscr aud Duncan, for example, has relatively little power 
to oppose a phvsiolo^ic resist met to the orouusms wliicli roach it from 
other foci If troatiiicnt is not given in sufficient amount to destrov the 
organisms in this dcfcu«cles3 tis iie, relapse will occur sooner and moie 
violomly in that tissue than m otlieis when treatment is suspended Other 
foci, especially in the apUtn and the Ivmph node , ^cem to harbor organ 
isms or act as reservoirs more readily than do others hrom them perhap’ 
long after the infection is reduced to mactivity ehewhere lu the bodv, 
come new but invisible ilare-ups of local lesions to distribute gpirochites 
b\ the blood and Ivmph for new geiicrahzatioiis of the mfectiou and dm 


ically recOjjUizablc relapses 

The activitv of a svpbilitic mfectiou is then punctuated by periods 
of quiescence This qme«ceucc mav he induced by treatment, to he sure 
hut It can also he mdueed without treatment by the action of the defence 
mechanism ilrtadv mentioned Systemic defense m svphihs uufortu 
uately does not have the intensity xt has la acute infectious, m which t le 
reaction suppiesses the disease or thi {vaticnt dies It mav serve to ho 
the infection in check for vaivin^ periods, and in a probably small proper 
tion of eases may induce spontaneous cure But as a rule it suffices simp 
for the disappearance of gross active lesions, Icavin,;, an inflammatory 
residuum, the slow fil rotic clian,,C3 of vvhicli are responsible for the degen 
erative lesions of late syphilis A combmation of clinical and laboratory 
observations have indicated that certain tissues of the bodv and e«pocia ' 
the skm aud the hones, pluy an important part in the development of t ^ 
active defense The passive defense so to speak, in Warthin’s opimon, 
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la maintained in the parenchMna of all the import uit structures of the 
hod^ m the form of a microscopic reaction around small groups of spiro 
chetes, largely m association with the capillaries Hislologicallv a small 
acciiinolation of Ij-mphoejtes and an endarteritis followed bv hlrosis iua% 
ho the extent of the process ■which ma> endure for J eir But that fibrosis 
m "which it terminates repiisents a rcplaconient of parcncli\ma h^ an 
indifferent and ^leaktr tissue If the repliceinent occui's in the wall of 
the aorta, wcikening with ultimate sacculation and the diiclopmcnt of 
aneurism maj he the result If it occurs lu the musde of the he irt dis 
turbanccs of conduction and ultimate m^ocnrdnl failure from loss of 
muscle tissue is the lesult If it occurs in the li\er the result is i cir 
rhosis if in llie brain the result maj lx. panesis Itis ippircnt fhirtfnre 
that the latcnej which is m'lmtaincd b> chrome jiiflammatnry reaction m 
parenchjaiatous tissue is piindiasid Jt a price which is high in proportion 
to the rate at which the parcmb^ina is used Eicro scpliilitir patient 
who has reached the point when he no longer has an active lesion is open 
to the suspicion of living ou his paieiuhviiu so to speak which is muti 
taiQiug him sjuiptomlcss at the price of its inflammatoiv doji^iicratioii 
The stopj of lateucj in vpLilis is not completely told with the discus 
Sion of osseous and cutaneous defense aud part ncbvmatuus degeneration 
I here IS unique tiouabl} a tvpc of htcuev in which without visible infiam 
mvtorj reaction m the surrounding tissue a focus of spirochi tes can k 
licld completely m check, apparcuth incapable even of reproduction with 
out visible impairment of the jutcgnly of the ti sue in which they arc 
lodged This for example may be scou m the mua k of the heart in 
herodosyphilia y huh lu the aWntc of visible degeneration or impair 
meat of funUiOh may yet be a vcritabh harboriUp. plicc for the orgaiiiBina 
To what extent this absolute lateucv this reduttion of all the spiroclutcs 
in the body to complete innocuousiicsa occurs m cluneal piactire it is as 
yet impossible to determine Ihire la little doubt that it occurs uid that 
it IS responsible for spontaneous cures and for the innocence of some 
undoubted mfrctious Irobiblv all patieiita with svphilis experience 
periods of tme latency in which they maintain a pcifcct balance; with 
their invaders for a tune only to lo e U tor periods m which adverse 
conditions reduce tis ue rcsistauco to a point it which the orj,anisnis can 
again become pathogenic and able to reproduce 

In the existence of latcncv then svphilothcrapy coufiunts problems 
quite as important as those which concern the control of the active lesion 
It mav be comparatively eaav to stimulate the bedv to the point of con 
trolling an actue process and bringing about the healing of a chancre a 
ccondary lesion or a gumma. It may he possible to iccuioplish hLaluig 
bv the extennination of the spirochetes outright with a pinllicidc But 
what is to bo done with the patient who is Ltepiitg himstlf free from svmp 
tims? Are wc to rush ni with therapentir agents which mav upset lus 
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imiminit> balance, or shall v,q Icj\cliini to Iiis o\m diMces? The problem 
would be a siniplt one if wc could tell, before si^jns of degeneration appear, 
just what be has been doinj, with bis dcfLiisc mechanism and how it has 
been working If he has maiutaiucd a true asymptomatic latencv, with 
out parciich^ raatoua inflamni'ifoij reaction, wo may well Ica\e him to 
tho luaintciunec of that condition b\ his own iiitenial forces But if he 
has been paMiig out parenchymatous cipitil bit by bit, so to speak, in the 
form of this mllamm'itory defewso which Wartlnn has cniphasizcd, we 
may find him showiiig, the first clinical signs of irremediable degenerative 
damage m the forties or fifties 

Tlierc does not exist au\ method of appraising the status or the tipe 
of dtfeuam mechanism which a piticnt is ciiiploving m the raaintenance 
of Ills hteiici llio W asscrmaiiu reaction certainly cannot be trusted 
as an indicator of the state of the phisiologic defense, for it is often nega 
tuc m the pnstucc of both progressno active and dcgcncratne lesions 
The mere appe .ranee of good health, reenforced by the ordinary pby«iMl 
examination, cannot demonstrate the condition of tho minute foci m the 
wall of the aorta m the ii\cr and other structures, on which the patient 
mj\ be depending for the specious ipptaranco of health which may 
eientuato m the gravest do^jCucritivo lesions Ibc application of these 
questions to the therapeutic management of latency will bo considered 
in its proper place 

Modem conceptions of the lufcctiousncss of syphilis are important 
guides to treatment The lufcctiousncss of the early lesions of tho disease 
was, of course, clinically understood long before the discovery of the 
Spirochmta pallida With (be development of experimental syphilolotlj 
It has been possible to show that the blood is infectious during the period 
of development of the priraaiy lesion and the secondary eruption, and that 
it may be infectious in latencv The secretions of glands are not infectious 
unless they come in contact with open lesions, exeept the milk of a uuvsiDo 
mother in an active sta^jC of the disease Closed or dry lesions are not 
mfectious, but abrasion or moisture mav render them so An important 
contribution was made by bbirson and ingman recently m the demonstra 
tion of the infectiousness of the semen of the latent syphilitic. la 
of their eases the infection was of many years’ standing, had been trea c 
with arsphenamin, and was Wassermann positive only vvith a sensitu® 
cholestennized antigen 

Cluneal experience has m general supported the belief that, for prac 
deal purposes, svphilis (ends to become non infectious toward the lu 
vear of the disease, and that after that period the patient need no longer 
be regarded as a dan^^eious earner Just how much revision of this ^ 
such results as Eherson’s may compel, it is as yet impossible to say ^ 
influence of pregnancy and lactation has a very important bearing 
latency in women The suppression of Je'<ions which they induce majj 
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by producing a spurious cure, pemiit the subsequent infection of other 
prcgnancic* ni spite of the apparent health of the mother The infec 
tiousness of late s>philis so far as practice is conccnied, has long been 
known to be almost negligible althongii positive animal inoculation is 
possible from pricticalh all of the lesions of untreated late svphilis 

The control of the avpbilitic earner under the old regime has been a 
problem without a solution Time and good advice were the physician s 
most ctfcetive weapons llerciirj and lodid as will be apparent in the 
discussion of the rationale of their use arc seriouslv deficient in power 
to control infectious recurrences, and, by the relatively inetfective methods 
of administration bv mouth in use in the past left the disease to run 
largely its physiologic course in this regard The advent of the arsphtna 
mills has altered the situation materully and it is now rensonablv sssured 
that, while under treatment with this drug aud for some weeks thereafter 
the great majority of patients are non infectious Moreover a much larger 
proportion than ever before are promptly removed from the ranks of 
earners by the radical cure of their infection m the carlv weeks of its 
course On the other hand it must not be forgotten that arspbenamm 
has not done avray with relapse, and that its ineffective application, b> 
inducing a faKo appearance of cure has really made relapse m certain 
types of eases more frequent and more dangerous than ever before But 
this cannot of course, W laid at (he door of the drug per so, but of those 
physicians who are not properly schooled m its use 

Tho immunologic bick^jround of late syphilis, with its mfliiiiDiatory 
and degencratne defense mechanism, emerges graJiially from that of 
latent syphilis A number of observers beginning with Finger and 
Kcisscr have felt that all the phenomena of late svphilis could not how 
ever bo fully tiplaiiied simply on fbe basis of vascular icactiona and slow 
degenerations of the parenelnma of imixtrtaut structures Tho formation 
of gumma in particular seems to iiitoIvo an additional factor of allergy or 
tiSMie bypersensitivciuvs whnh they dcbi.Oiatcd Uinstimiiiuii,, This 
allergy gradually develops in the course of an unknown proportion of the 
ordinary, slowly progressive infections and manifests itself in a violent 
local reactivity of some tissue, presumably to tbo presence of a small focus 
of «piroebetcs Around this spirochetal focus there develops a trcmcudcnis 
granulomatous hyperplasia known as the gumma a violent inflaininatorv 
reaction out of all proportion to the number of spiiocbetcs detectable at 
its periphery Central necrosis may oocur, with extensive ulcerative and 
dcBtnictive changes This type of allergic reaction is responsible for the 
gross tissue damage and defects which develop in such structures as the 
skin, tho bones and the Incr m lato syphilis Tho process is different m 
degree rather than m character from the simpler slow, inlldminatory 
focal changes that arc responsible for the degenirativo lesions The differ 
ence in degree is apparently the result of a difference in the reaction of 
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tlio tissues rntber than in tlie orginisma It is interesting that the changes 
tint occur in tin luctin reaction ‘ire apparently tliose tint occur in the 
jpiinnn, 'ind that the reaction is appirciitlj nonspecific m character and 
ma^ he induced h^ other 8^,01113 than the fepirochcta pallida as such 
Allergy 13 particularly important from tho standpoint of the therapist 
because it may ho artificially induced by inadequate treatment, as Gen 
ncnch and others have shoun A sudden dc&tniction of large numbers 
of organisms y\itli arspheininin, ayhen not followeal by proiwr resistaucc- 
hiiilding treatment, «;ctm3 to haac the body not only depnyed of physio- 
logic defense hnt actually liy^icrbuseoptiblc The reappearance of the 
orgiiii«iu3 at the hist reltpac results in the dcyclopmcut of late lesions 
yyithm a few months of tho onset of the infection It is in this way that we 
encounter enormous gummas of the skin and hones, brain gumnia% ymlcnt 
meningeal recuncuccs, and so forth, years before their clironnlooic 
sequence in the ordinary cour c of the disease The jwosibilily of pro 
duction of a premature allergy must, theicforc, bo homo in mind as one 
of tho dangers of the incffcctnc uac of the arspheinmins 

Hodom treatment for syphilis influences rcsisfaiieo in another wav 
than the possible dcyelopnicnt of allergic Inpcrsusccptibility Physiologic 
defense in syphilis depends oii the presence m flic ti«suts of the Spirochita 
pallida While tho organism is in contact with tho tissue, tho ti«9tie is 
stimulated to doyclop the luenis of both local and general rcsisluice 
If the Spirochceta pallida is lemoved abruptly from the tissue , no rcMst 
ance yyill deyelop In the djys of mixed treatment by mouth, remoyal of 
the ^piroohajta pallida, from tho ti'-aiic's iti toto by me ins other than the 
dcyelopnicnt of tissue reaction uas impossible With the de\clopiucnt of 
the arsphenamms hoyyeyer, it has apparently hccomo possible hteralK to 
remove the Spirochecta pallida from tho tissues yyithout stimulating tkm 
to build up a lasting physiologic defeuse Spirillicidal agents have, there 
fore payed the way towaid a species of non resistance toward syphilis 
which may constitute an eatreiiicly serious therapeutic problem The 
problem becomes serious yyhcu the amount of arsphenamm giyen is msuJi 
cient to destroy uimplctely cycry organism in ciery focus in the bod' 
If sterihziiij, treatment accomplishes its purpose of complete extermma 
tion, there is, of couise, no need for tissue or general resistance On the 
other hand, suppose that arsphenamm destroys all the spirochetes ui the 
body except those around the dural sheath of the scy nth nerve TheS'- 
spirochetes imbedded m tissue -with a poor blood supply and low loca 
resistance producing capacity, are thus freed fioin the contiolhng influence 
of antibodies brought to them from other tissues by the blood, and are 
left to reproduce at y'lll The result is a sudden, highly localized flare-up 
of seventh iiene piralysis coming apparently from a clear sky m a 
posedly cured case This is Lhrlich s explanation of the mechanism o 
those neurorecurixnces after inadequate treatment, which have been t e 
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cause of so mucli concern to aypliilotlierapisfs during tlie past decade Tlio 
effect of the ar^pheuaimn phase of modem treatment m Jcstrojing the 
spirochetal source of bodilj resistance to the disease without supplying an 
adequate suhstitute is, therefore, i highlN important consideration in the 
planning of treatment 

It will he apparent that I haae thus far gneu littlo attention to the 
minuto description of tho aanous stages of syphilis primary secondara, 
tertiary and quartcmaiw or paraa^philis avhich formed the starting point 
for the older treati^ea Such differentiations were essentially luorpho 
logic rather than physiologic, so to speak, and are not adaptable to the 
modem comprehcn^iou of tho life stor> of the disease Thtu exist differ 
ciices between early and late syphilis which I haie tried to emphasize 
But the moat effectiae comprehension of the situation does not come from 
au effort to fit (ht morbid phenomena of action and reaction, the meles 
of flare-up, cui-e and relapse, the play of or(,aDism on host, and host on 
organism, into tho ri©id forms of tlic aider cla« ification It is much 
bettor to tr\ to comprehend in syphilis the movement of the procts* as a 
whole the resistance which may Ic counted on as a therapeutic alh, the 
shortcomings of dcfcii^o which must ho bolstered up with our medic iiucuts, 
the prcTontiou of degenerations and tic protection of others from the 
infection 
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Enough has been said m the discussion of fundamentals to mdicafo 
that svpliilis 18 the rchpsin^ disease par excellence Kclapso is so much 
a part of the plivsiolopic and pathologic cvcle of action and reaction that it 
should become* fundamental to th mental attitude of the 8vphih)tlurapi«l 
to expect It and to be on the lookout for it This expectation of relajwc, 
should be earned in tlie background of the mind no matter how good or 
how pioniising the nnnudiito tbcri|N.utic rr ponso Cl his cautious alert 
ness toward relapse should f,o hand in hand with the alert suspiciousness 
of the mind which is the best mental c<{Uipmeut for tho diagnosis of tho 
disease \ct this therapeutic cautioiisnc s should never degonorato into 
an uncritical pcsaimism The tradition that svphilis is cured oniv bv 
death should no longer dull the effectiveness of the therapeutic attack 

One of the most iniiKirtant mffucnccs affecting prognosis is that of 
time llic time which has elapsed from the onset of the infection until 
the diagnosis is made is the first lud most important fact in the chnicil 
nianiginiint of the disease There is no more instmctivo les»on in incdi 
cine than the contrast between the leiMinh clinical weighing of graduallv 
developing cariv signs and svmptoma winch marked tho syphiloloiry of 
tho past generation and the fevered haste to subject fie most minute 
lesion, untreated to darkficid exauiination, winch is the ideal of the pn s» nt 
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generation Onr haste is the result of an appreciation of the fact that, 
while the chancre is one of tlio first \isib1o evidences of an alroadj full/ 
developed s^sfcniic infection, pcrha|)s even with citensivo involvement 
of the nervous ajatcin, the infictioa vs stvU umnfrciichcd It is entiiely 
conceivable, csjK-ciallv if tho rate of nproducfioii of the oi^anisms is slovr, 
that whole arc is containing tho most vital structures of tho body have 
not as yet sust lined a high degree of iiivoheincnL In very early eases, 
spirochetes inav he relatively few in the nervous system in the pareuchyma 
of some of tho import vnt organs, or in tho vascular structures Secondarv 
fibrotic cliaiioCs with isolation of foci by their own local mflammatorr 
reaction have not as yet in tho early case walled off foci of spirochetal 



Fio 1 — The Dvrkfield ArrARATTS Tins is sn wRenfial part of the equipment o 
eierv phvaician who treats earl\ avpIiiUs Note the eimphcitj of the appamtia 
The darkfielJ condenser la aimpiy aubatiluled for the Ahljo conjenaer of the ordinary 
microscope and the atop placed in the oil imiueraiun cbjcctive 4 VVeUbach gas 
mantle or gaeoline gas lamp aiTorda ealwfactorj illumination when the 100 wa 
mtrigin tungsten electric lamp is not aiailable Earl} diagnosis by the finding o 
the Spiroihieta pallida is the mix uf early treatment 


reaction and made them inaccessible to spmllicidal drugs A conipara 
tnely large number of organisms arc, moreover, free m the bloodstream 
at the time of and just before tho appearance of the pnmaiy and secondary 
lesions Vny measure which can be adopted to check this spiroclietemm 
will assist in limiting the systemic dissemination of the disease by catching 
the organisms themselves, exposed and unprotected 

There is, therefore, no more important issue m modem sypniloloity 
than that of early diagnosis of the early infection as a factor m go 
prognosis \\hilo the conception of abortive cure has inevitabh undergone 
gome restnction with aceiimulatmg clinical observations of delayed sccon 
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incs and precocious tertiarmn, there still remains \cry little doubt m 
the minds of experienced ob^entrs that the golden hope of treatment in 
8^phlll3 18 m the first few weeks and months of the disease Even the 
complete establishment of a physiologic defcD<M; mechanism by waiting for 
secondaries does not piesent advantages enough to justify delay m the 
diagnosis and treatment of primary syphil s Ho phNSician can therefore 
consider himself as practicing adequate modern sj philology who does not 
use evcrj means for the earliest possible clinching of the diagnosis m 
patients who come under bis care First among these means of diagnosis 
IS the darkfield microscope (Fig J ) which is a relatnrJj simple apparatus 
comparatively incxpcnme remarkably accurate and effectiie and in 
every sense of the word quite as necessary to the successful modem treat 
ment of early and recurrent avphilts as arspbenamin and mercurs The 
\\ asaerinauii Ust riptatcd weekly for a month and thereafter montliK 
for four mouths, is no less essential 

Meaning of Cure— Tlie worst abused term ni the whole field of 
modern sy philology IS cure At no point can our rationalization of the 
treatment of the disease more profitably begin than at this The ordinary 
patient with syphilis when presenting himself before tho pbasician, 
demands a statement of the situation and tJio outlook It is obaious that 
if tho pliysjcian rashly promises tho casv cure of the disease he has paved 
tho way for nsk of futuic disa|>poiiitto<.ut for a possible unsocial outcome 
through the infection of otlicra especially tho marital partner and for an 
unguarded attitude of mind which may lead both physician and patient 
to oycrlook otherwise obyious rclapai \ct if (he physician fails to give 
the patient a detuiitc statement (ho latter perhaps armed with tho news 
paper tradition of the singfcHlose euro bv 006, ' seeks adyice clscyvhere 
The situation should be placed before tbe patient with the utmost frank 
ness Certain literature puhlisbed bv itate boards of health already 
dots this A definition of terms on the matter of cure is the hrst essential 
in talking to the patient I always distinguish between clinical and 
pathologic cure Clinical curo is attainable in a high proportion of cases 
\\ith tilt average mu of patients with syphilis at all stages I estimate 
that, granted full cooperation and satisfactory opportunities for ob«ena 
tion perhaps 8 j »xir cent should attain “chiucal cure This term is 
o«scntially synonymous with arrest and I therefore carefully explain 
to the patient, if bis case requina it the significanui of residual damage 
and the fact that certain changes Midnccd by the disease are never sna 
ceptible of rrstoration 

The ndJiiig of the body complitely of the Spirochtcta pallida is an 
entirely different problcni from that of clinical cure ^^hlle there docs 
not exist, as I shall presently show, am meins by yybich we can demon 
strato tho occiirrtncc of tliia happy con uiuinitiuii shirt of death and tin 
microscopic examination of necropsy material, obacnatioii during the 
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snico the iiitrodiw-tion of ar»phe«ani\n Ins gradually justified de 
belief that a s\pliilitic infection can be ibsohiteh cradicited Tins com 
pleti eradication I sjwak of as a 'radical result ’ This is the restrict d 
meaning of ‘cure ’ in c'irl> s\p]iili3 I think it is attainable in approri 
matel> 75 per cent of the patients i\ho present themsclies m tie earlv 
primar\ and atcoudir^ stages 

To the patient who should distmguisli between the prospect of clinical 
cure and ndieal cure the foIIoiviUjj dcfiintion of irrest maj be gneii 
The symptomatic anest or cure of a syphilitic infection means that the 
patient will go throHoh life from the completion of his treatment without 
further eiidcnee of the di«ci<«e and without risk of tniisimtfnig it to 
others lie will die of somi. ciu'aj other tUnu the infection for which he 


had Ikcii under tmlimni He will thtrefoic be, so far ns actual hung 
18 coiiccnied, quite ns jf he weic well \m«it should earn with it the 
corollari coiulifion of lifelong obscnalioii 

Vinoiig otlur tirni^ in common nsi, ‘serologic cure” nnd ‘sMoptomatve 
cure arc b\ no mcuis idtnficnl Serologic cure means complete and 
permnnciit mpatniti of blood nod spiuil Ihnd Jhesc two findings arc 
unfortunnUh ontiich comp ilibic with dcmonstnble simptomatic progrc'-s 
of the dison c On the other hind, SMuptomatic arrest may mean the 
disappcnrancc of ill complaints itlnbutablc to tho discnso, but a per 
sistoncc of scrologic signs. The piticnt may pn«s through n lifetime 
without riciirrtiut of m\ aorf, but always jecompanad hi the scrolugifl 
c\ideiuc of his infection in (he form of i pcr«i«tcnt posituo blood "Wns'cr 
maim reaction \\ bother or not svniptomatic arrcat with a positive spinal 


fluid exists, I linie not let found it possible to decide 

Determination of the Fact of Cure — Tho u^c of thcripeutic controls 
will be discus'^cd more full> after the mechanism of treatment has been 
considered but certain generalizations mai be made here In (he tirst 
place, as in the diagnosis of siphilio, so m the question of tho radical 
cure of saphilis no single touchstone of pniof CMsts To the older 
siphilographers the proof of cure was a long life and no complicitio’^ 
In mam respects, with all the additions to our clinical rcsouifcs made bv 
modern laboritory method*, we Jme not adaaueod boiond this point 
Time sufticieut for exact determination Ivas not yet clapped In 
demonstration of the unexpected possibilities of latciic>, made h' su 
studies as 'Warthiu <1, Inic taken the piops” from under the €1111101“ 
Radical cure now becomes 1 matter of faith, and a matter of faith it 
remain nntvl the complete microscopic study of tho necropsy matcriil from 
a suflicicut minibtr of patients radically cured dcinonstrites that there arc 
no Spirochefae pillidae 111 their bodies I nn\ pcrsoinlh estimate 1 ’ 
cent radical cures m early syphilis and 30 to >0 per cent in latent syph* 
but the*o estiimtta cinnot in the nature of things haae any final value 
The Wassermanu reaction, far fium being acceptable alone as proof of t ® 
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cure of 8\pliihR lias sunk to the IcTcl of second class evidence It is 
ciitirel> possible for an mftction to pass tliroUj.h a physiologic gradient 
toward ^^dSs^.nna^u ni^afmtx with actual progress of simptoms merely 
as part of the conrsi of the untreated disease It is possible for the most 
serious koioiis of the distie to dciclop m the vascular and nervous 
svbttins 111 the faco of a pirsi&tuit negative Wossermanu reaction The 
iiicaninj3 of mgativc blood Wassennann reaction vanes so much with the 
tichiiic employed, as ilc li ii> slmvvn, for example that it is impossible to 
tnist it as evidcncL of the euro of svphilis, or evtn the positive leaction 
as evidence tint the infiLtiun is active Accordinglv the practitioner is 
deprived of his most servicijLlc nid to a decision as to when to release 
his patient as cured, tor two decades reinfection has stood as cvndence 
thit tlu, ori>,iiial infection has been cured let Brown aud Pearco have 
hown that in the rabbit it is eiitncly |iossiblc to 6Uperj>osc two infections 
with ditfcrcut strains on each other m the same animal IIow often such 
I supcriiifectioii niu occur in man it is difficult to determine But it 
must at least bo admitted that the proof of cure of the ffrst infection m 
nianv reported cases is the ffiniaiest the alleged new infection is often 
quite OB iiitcTpretable as a rceurretiee or a relapse as it is as a new infec 
tion. It scenia to mo that there can bo onl> one course for the conservative 
clmical svpliiloaraplitr today that is to refuse to accept anv single test 
or procedure or any eomhmutiou at a time as proof of cure Even 
the combination of a normal lloi d and a iioniial spinal ffuid with a neg^ 
tivo provocative ^\a88ellnaml pmcodnie coinpkteh nOe,atno physical 
(Mtuiiiatiou and speciil examinUioiis of the nervous system bones and 
tyis, mav be wrong and nlajisc inav occur as illustrated by the following 

e ISC 

Case 1 llrs 1 j,ave a hWorv of having Lad a positive blood Was- 
stnnaiin reaction two years before Pollowing tins discovorv she received 
8i\ injections of arsphcuainm and lOU mtrmiuvcular mercurial injections 
*>10 was cxamiiK'd OefoUr 1 1 >1S and the blenid found to be asscr 
maun iiOj,ntivc \ provoeafivc pruedure v\ is negative Ihe Lone cundiu 
tioii was normal (eighth nervt) The eves were nannal The neunilrgic 
o\ iniiii itioii was negative Hocntgenograma of the tibia were negative 
Ihe hndin,;8 m the. spinal tluid were negative Thev patient was advi«cd 
to bo icixamiiied in six mouths bhc returned Vugust 1 I'UO The 
\\ a«strmmii reaction on the blood was now strougiv positive in two succcs 
sive tcst« There were no diuicil manifi stations to accompany this 
sinilo„ic relapse ^n cutiivlv negative result in a siugle even though 
complete ixaminatiin is ni insurance 'igainst relapse 

There 13 no clinical pmof of eunc except us with the older generation 
of avplubgraphers, in a lou^ life free fnan complications terminating in 
a gr Iv and micro copujllv no..ative nccrup y Accordingly I fed it 
best to rcg-ird even the most promising carlv ca«e as one for 8u«i>cuded 



464 


THE TREVTilENT OF SIPHILIS 


judgment and lifelong observation can assure the patient a normal 
life if he TNiIl be guided the combination of our experience and our 
tests \Ve cannot trust him, alone, to aiij one item or aspect of either 
In the action and reaction of modem ihcnpeutic contro\ers\ in the 
s^philologic field, one notes at times a definite tendency to question 
whether ‘modem” methods of treatment ha\e justified themsekos In 
an m\c»tigntiou of this question on in> service bj DesBnsaj and mi self, 
and by Barrier and mvsclf, it became rcasonahlj apparent, even, allowing 
for control shortcomings m such work, that untreated syphilis runs a 
much less favorable course tliaii syphilis treated by mouth or even by 
inadequate forma of ar^phcnamllI and hv mercury It appeared from our 
study that of all the aypliilitics who came imdcr observation in the Mayo 
Clinic for all medical causes irrespective of svphilis Icss than 1 per cent 
had undergone spontaneous arrest Thi. ptreentage of arrest was slightly 
greater (G per cent) m patients who had received small amounts of mer 
cur> and lodid b> mouth, but the ditfcreiicc was so small that for practical 
purposes the two could bo dealt with together The mcidcucc of nearo- 
svphilis W13 about the same in all types, hut that of the vascular, visceral, 
osseous, and eutaueous types was imich reduced in <hoso patients who 
had had even substandard modem treatment with mercury and ar«phen 
amin Barrier showed that the iiicideucc of ncurosyphilis was markedly 
higher m patients who Ind received no treatment than in patients who 
had received treatment in any form, although inadequate For practical 
purposes, then wo have adopted tho general rule that the aggregate 
prognosis of svphilis is improved by all forms of treatment, even though 
the securing of a mavimum good prognosis in any given situation mav be 
dependent on a highly skillful <!clcclion of the proper mode of treatment 
to be applied to the individual case lu other words, the prospect of a 
patient for securing a physiologic arrest at the onset of a syphilitic lufec 
tion 13 so small that it payi him to assume even the risks of inadequate 


treatment m preference to none at all 

There is about the curability of syphilis an element of variability and 
uncertainty which makes predictions in individual cases impossible Cer 
tarn patients scorn, from the moment their infection is established, to run 
an irreaistiblv unfavorable course On the other hand, from a gradual' 
growing senes of observations I have felt reasonably satisfied that certain 
patients are probably rid of their infection within the first three or four 
arspbenamm injections of their first course of treatment All subsequen| 
treatment is then superfiuous so far as they are concerned, but a ratioua 
concession towaid our absolute ignorance so far as we are concemea 
There does not exist any possible means of determining which patient vvi 
sustain or has sustained arrest or cure in the first few weeks of his treat 
ment, and which patient will undergo relapse after months and years o 
the most strenuous therapeutic effort 
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To meet the issue implied in the patient a question Can I be cured ? ” 
let the phjsician explain fiankl^ the fact that there is no absolute and 
final evidence of cure Let Iiim at least not moderate the intensity of 
treatment in earh cases until blood “ind spinal fluid are repeatedly normal 
Obsenatton and time are then of the essence of the question “Most 
patients with syphilis can be 'issnrcd of health a long life and safetv 
for others by a rational 8%stcin cffectnely pursued and combined alwajs 
and above all with observation 

If the individual physician will realize that the ideal treatment of late 
svphilis 13 to treat earh svpLilis ctfectuelj if he will practice and preach 
the go«pcl of early diagnosis, if he mil adopt a preieutive rather than a 
morclj opportunistic or symptomatic point of view, if he mil treat in 
accordance mth a maximal instead of a minimal standard and do everv 
thing in hia power to promote lifelong complete and intellij^ent obscrv ation 
of his patient, he will have accomplished more to raise the proportion of 
cure in svphilia than by reams of academic argument on reinfection and 
the value of the Wassermann test. 


THE MECHANISM OF TREATMENT 

Mercvbt 

The average physician who endeavors to follow the literature on the 
treatment of svphilis will flud innumerable diversities of viewpoint which 
will leave him lu a corrcspoudin, state of pcrplcxitv if he is unable to 
make interpretations for himself He would be wise to ignore the minor 
variations in opinion which seem so distracting and to adhere to one 
reasonabh successful method supported bv the clinical experience of 
several well known obscrvtrs and to confine himself to two or three drugs 
at the most In carlv svphihs system reaches its higlust value, and here 
under suitable control the sailing is plainest, albeit the results of failure 
to observe tbe landmarks are often most disastrous for the patient In 
late svpbilis rule of thumb work is ri ky and here a thorough kuowledge 
of just what the therapeutic implements emploved will do is of the utmost 
nnportaiicc &uch cnergv ns the practitioner devotes to variations is best 
eoucentrated on the individual late case 

To treat syphilis successfulh one must belicv" thoroughly m the value 
and cllcctivcness of treatment Halfhearted acceptance of ar«phcnamm, 
because every one is using it or talking almut it is the predecessor of iiiclh 
CKiit use. 1 ucouraging results arc the rule and not the exception m a 
properlv inspired tcclmic and the patient shiuhl be given the benefit of 
the energy which this knowledge puts into his treatment. On the other 
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hand, onl^ the untrained and mexptncnccJ optimist expects or offers 
guarantees 

Certain j^cncnl kno\\lede,e conccriiiiij, modem methods of treatincot 
assists in mtcrprctiiij, the literatiin md current opinion The discourj 
of the fepirocho-ta pallid \ Ins made it jmssiWc to Match the actual effect 
of our mcdicanitiits ujkiu fht c ms. of sipliihs Tiid„nieiits of the cffcc- 
tnciic«s of a 'spirilhcid il form of treatment slionlJ he lilted on the actual 
disappearance of the or^ tuisma from the lesions iv ithm a knoini maximum 
tunc Vn> plnsicnn Mith a dirkheld cm satisfy himself iilicthcr or not 
in an earlv case his iiiedicMtion is elFcctivc, h\ Malchiiip the disappearance 
of spirochctis preciselc is gonoeocci arc tv itched and counted in goiionhea 
In a>phili3 it IS important to nincmber tint the healing of a lesion u 
not a demonstration of the etfoctnclUas of a drii^ m dcstroiiiij, the oigan 
isms llio uhole ctfect ma\ be iiicielv an imolutioii of the graiiuloinp, 
Icaiiug the or^ani'iins little affected The claim of jinnufacturers or 
physicians that their prcpirations or technic causes miolutiou of lesions 
IS therefore, mercU i return to the limit itions of the «^mptoinatio a-'e 
It 18 important to Kcill too tint the action of a drug in iilro and m iiro 
maj ho onlirel> different Tor c^unplc, the mercury mn is a powerful 
gcnmcide m direct contact with apiroclietes in a test tube If a protein 
IS present there is a rohtne protection In the bod} this protection is 
so marked that the dru^ l>ocomes a diMppoiiitment is a apinlhcnlc, and 
therapeutic plans uhtcJi n«c mercur} as a direct spinllicidc become 
unsound btill another considcntioii uliuh must be home m mind is 
the fact that toxicit> and therapeutic elhciency do not mean the «ainc 
thiUg, and that a preparation of a \cr\ Ion tovicit} may be corrc'ponJingl) 
lucffectire tlicrapeuticall} In the ci<e of the aisphinamiii , there is 
cyidcnce to support this eontcntiou The claims of originators or mar 
keters of therapeutic ideas and pioparitions for the treatment of syphilis 
must be examined from this Ticupoiiit before they arc accepted 

The threatened di«plncimcnt of the thcnpcufic use of mercury m 
syphilis by the spinllicid il era Ins not inatenahzeJ It thercfoie bcliooies 
the physician to deyote as much thou^jUt to the rational application of 
this drug to syphilis as to the n c of the iiinrc epcctacular ar&phcnamins 
In fact, as the hrst in point of time, the drug dt<!ervcs first eoiisideiation 
in discussing the mechanism of treatment ilodern luycstigatiou Ims 
throira much light on its action, the essential points of nlnch may he 
summarized as follons 

Hereur} is a builder of tis&no xesistance to the Spivochoita pallida 
Paradoxically speakm^, this most specific of drugs has the least direct 
specific action on the cause of sypliilia The Spiroch-eta piHida can thriie 
in a concentration of meretiiy in blood senna in the test tube yyluch 
two and one half times as great as the maximal concentration of the drUo 
m the bloodstream when the patient has reached the physiologic satura 
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tioii point and toxic eifects appear In jn t what wav the rcsistaoce- 
huildnig action is cxtrfcd it la is >ct difficult to si^ but it would setin 
to be cellular ^\liilc mcieni^ has ondinbtcd spirillicidal effects tbej 
arc leri low in proportion to its to\icif> so lint the u'>e of tins drug for 
‘spinllicid'il action pci is no longer ju titahk m new of the great 
supenonti of the ai«plicnainms luihm and Szcutkiralvi nuke an effec 
tne comparison of nco ii-vphiiwinui and meicurv on this point bj showing 
that dg of nco aispheinniin dcbtniis tht. spirochetes m a supcrhcial 
lesion within tweut\ lour hours aehilt after ti%e injections of mcreurj 
salicalatc in twciitN scitu dj\s the organi ms were still demonstrable m 
the p irtialh healed lesions ahhoUoh tlieir viability was markedly reduced 
This tudenee of tbo low spinlliudal cfficiencv of meieurv can lie borne 
out b\ am considerable elmieal oxpeneucc Eaen uuder inunctions or 
Iirgo do«e3 of incrcura saiicahti, it is cntiieU possible for actne. spiro 
chete-cuutainuig legions to dcielop on the mucous incinbiaius and around 
the amis lh< education us to whether tlusc arc produced b\ a resistant 
strain of cioauism not susceptille to the action of incrciiri or on < from 
a pcculioriti ef tho patient wliieli reuders him iiieapablo of response to 
the rcsi tauee stimulating action of uicrciiri is n >t fii]]% settled Font! s 
recent suggestion that inercuri uin mcictsc spiiochctal resistance seems 
not to hate been borne o if tapcrimc rit clJj spcikuig tliere is cndcnee 
that the Spirocha.ta pallid i can accjinn usistaiire to iiuicuri in the 
luedium in which it glows, and that it cm lose that n istance when the 
mcrciin is for a time removed If the principle established b\ tliia work 
can be tnnsftrreJ Ixidih to the infected patient it affoid* a coinpletoh 
satisfictorv eapliiintioii for the effect of the ro«t inteival and of inter 
mittent tn itiucnt ill the niaiiap,cmcnt of tho disosc lu '» the patient 
is not takiiig inoieurv hia spi]e>eh(tes are losing their icsutance to the 
dnif, iiu! become susccptihlc to another is«auU which is tin more sm 
eessful because of the revt period 

MciPiirj causes a reversal e>f llit positive Wa'ioermann reaction to uegi 
tue although tho exact mrehimsm of this action must await better 
c imprchciieioii of tho avsermann reaction itself ilereurv if mten i\ elv 
given, 18 if anything somewhat more effective than the ar plicnamins on 
this score 

^\l^lle nitrcurv i« a builder of resistau e to the Spirochoiti pallida 
it IS bv no means iiecessml> a builder of ^cneral resislaiicc or constitu 
tieiiial good health AMiilc its effect on eoii titutioiial dcbilitv duo to 
svphilis at times crcites the nnpics luu of a tome action because of its 
efffHt cu the lufc'clion the uctiial phvbirlojit. effect is in the mam Jepres 
Sint e«jKCullv in viguious dvsigt Tins action ui contrast with other 
speHJihes sneh is fjiiimn to loiue extemt limits the vi«efulucs3 of the drug 
and the technic of it3 application The Jepre ant effect of mercurv 
extends bevond mcrclv general reactions and as showoi b^ the work of 
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( To^ ama and Kolincr, for cx'tmplc, affects innmuic. Lod} formation, which 
13 less under than under modenfe dosage It should be bonie 

m mmd, then, that kiioulcdge of the therapeutic action of uicrcurv docs 
not justify the belief that the more used the better Ihc resistance of the 
patient 'sbould be built up to the highest point, not iitedlesslj depressed 
bj o\crstrtmious therapeutic ui»e of the drug llic resistance sought is 
speoiiic, to be giiutd ouh h> siithcunt doaUgC, iiid not tlio mere gam 
in weight that uiai xosiilt from ihc use of mercurj hi mouth as an intca 
tiiial antiseptic 

Pharmacological^ speaking, mercury circulates in the blood m a 
protein coiubmatioii Iht concentration of this combination remains 
fairlv conatniit under cffcctiic iidmiiiistration, and is spoken of as the 
saturation point for the tlnig The idministratton of amounts in excess of 
those reqniied to unintam saturation toxic s^mptoiui The 

cliuuintion of the dnig takes place ihrougli the gastro intestinal tract and 
the kidnois The clTectiicuess of larious mercurial preparations lancs 


not onh with the dosage m which llic> ire odmimstercd, but with the rate 
at which tho\ are absorbed Some of tbe uioro complex molecules, sutli 
as those of the recently popularized insoluble salts, are less elfectivo than 
some of tilt older preparations prohibit for this reason A soluble salt 
IB rapidh absorbed and bus a rapid effect on the organisms An insoluble 
salt is slowh absorbed, and has a correspondingly lower spirilhcjdal 


power 

The toxicitj of the mercurial ion for the kldnc^a and tbe gastro* 
intestinal tract is thus far the chief clinical application of the knoim 
phannacologi of the drug It ap|>ear8 from re-cent studies that it has 
also a pronounced toxic effect on the heart and on tlie vascular system, but 
tins action, so far as I ha%o becu able to detect clinically, comes on so 
much later than the other effects obsened that in ordinary treatment U 
plays only a small pirt On the other hand, it must be distinctly 
that there is room for debate on this matter and that the influence of mci^ 
cury in producing chrome arteriosclerotic changes has not yet been wor e 
out Tbe production of ammia by the hciuolitic action of the dnig 'S 
of course, familiir, but again, except through poor management, tu® 
effect 13 now rarely observed on the aaengi patient, relicicd as he is ' 
the use of him itopoictic stimulants such as the arscnicals 

The function of mercury m treatment is, then, fairly well 
As a lesistauce builder, it should he employed in all cd«es in which ® 
patient is expected to wear out his mfcctioii, rather than abolish it a 
single blow Inasmuch as the a\panng>out process is probably a tac 
in at least 60 per cent of all recoveries, and 90 per cent of all syinptoina 
good results the vital place of the drug m treatment is not open to di«pu e 
On the other hand, mercury has definitely and sharply defined limitations 
It docs not control mfectiousness with even a small fraction of the cticc* 
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tivcncsa of arsphenamin It la a depressant and, if pushed vigorously, 
uses up the patient while it may ormay not aintrol the disease It is hard 
on the kidneys and sometimes cannot bo employed to full effectiveness 
because of this limitation 

Modes of AnMiMSTaATio^ of Mubcde^ — Three and perhaps four 
methods of administering mercury deserve the confidence of the practicing 
physician. A certain ittierending enthusiasm for the revival of anti 
quated procedures such as fumigation and rectal suppositories, must be 
deprecated as superfluous and as interfering with an intelligent concentra 
tion on the proper use and control of the standard procedures The four 
accepted modes of administering mercury are by mouth hy inunction, bv 
the injection of mercurial salts intramuscularly and of soluble mercurial 
salts intravenously 

By Mouth — This method is the traditional earmark of the French 
school Its usefulness is distmclly limited, in the estimation of the more 
vigorous modem therapists, to svmptomatic action on trivial svphilis 
Certainly from the biocbeniicil and baclvrioloj,ic standpoint it is the least 
intensive of all modes of administcrmg mvreury It is exceedingly diffi 
cult to attain tlio saturation point for the blood by this method of admm 
ivtiation, although it is easy enough to produce the svmptoms of pseudo- 
saturation lu the form of gastro-mtestinal reaction and salivation It may 
ho used for persons with benign longstanding syphilis of the la«t two 
decades of life, and for younger penons merely as an occasional interim 
treatment, or as an aid to (Lc rapid induction of saturation by the slower 
but more intensive method of inunctions It is valuable in the manage- 
ment of patients who present conditions tliat cannot stand the shock of 
rapid healing, such as lesions of tlic heart and liver It is sometimes 
useful in the fnee of tcinporarv contra mdicatious such as the limited 
renal tolerance of pregnancy It has ivo place n/wleier in modera con 
ceptions of tlis treatment of early syplults The phvsician who thus 
employs It is frankly placing bis patients lai^ly on their own resistance 
mcchamsm aud, if he uses it in combuiation with arsphenamin is directly 
inviting all the forms of relapse and premature allergy and all the uidcfi 
nito prolougatiou of infcctiousness whidi have marked the misapplications 
of tho first decade of modem treatment 

Jonathan Ilutchinsous favorite preparation mercury with chalk is 
in my cxpcneucc the most satisfactory mercurial for oral administration 
The doao IS from 1 to J gr three times a day The hichlond 1/12 gr in 
peppermint water well diluted three times a day, is also satisfactory 
although more irritant. 

By Inunction. — Mercury appliul in tho form of an ointment camo 
into use as early as 1497, various preparations being proposed by Bcrcn 
gario do Carpi aud Jean de \ igo Vstruc mentions the inunction, but it 
nppvrcnth underwent an eclipse ns a result of excesses lu dosage and tho 
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Jiitrodiietiou of ^laiac fiom II iiti duriii^ Hit t ir]\ ^cars of tlio 'nxtcvnti 
century l.>b 4 , liowextr, Irtciiizitiu mtiitioiis tbit the ablest phj 

siciaiis Ind 1^,0111 found it iiccibsir^ to Usort to iimuction 

Ibc imthocl Ins now the iiidorsciiuiit of tin. iblist 8^ pliilogTapbers 
of the world, nml 13 ^enirilK idiiiittid to lx* tlic most tru&tworth> of the 
niOK inftmuc ni< ihods of idiiiiiii tcriii^j iiien ur\ Ihe limitations plated 
oil Its usefulness b\ nisuihciiiit do loi, h> tlic j>o»sibilit> of betrayal, bj 
Its wessincsa, and b\ it3 Uiiduici to irrit itc the sUn, have j,neu tie 
axerajje plnsiciin phustblc cvcim for Minknitiiig iiid underusing the 
method Iho pe i sized mmietmn of tlw pist i,cnetatvo5i belongs with the 
birdshot profiodid pill in i inu turn of a>plnioloc,ic autniiiitjes Pt rsinalh 
I was coininced, m watcbiHo the pnctite of the late rjcdcTith, G Ham* 
tint nbilit% tontikepitient3Ciiiplo\ flit iiiiiiiction clFettivel} is to no small 
degree a matter of personality To keep a p iticnt on imiiiclions for a full 
thicc yc irs of treatment is a tost of ones gn«p of tlie irt of s>pliilologj 
as distinguished from the seioiicc In fe id of depi-ccnting the mb' and 
apolooiziiio for if, tho aicn^o plnsutnu sboiild magnify if, glorify it, 
gue it a :iicclnm«m, lud si ind to his guns on the iiftissit> for its cmplot 
went In this Mav he will secure tlFtetuc frcifintiU for a siirprisuiglf 
large prujwriion of ins piticnfs 

Ilic special adiunfi,j,e3 of mtixury by inimctiou nicludo nhscneo of 
cumulatnc cfFe'ct Iwo bilhs and n siunt will to a large degree leiaoro 
the patient from the iiWlucncc of the drug Bosi„e, while not 
wcisurable, is none the less oireclnt by n good teelunc Hoffman has 
suggested that there is stmic stnmilitioii of the “esophjlactie’ or prohe- 
tuo function of the skin b\ the nil>bin_ method is loss inyunousfo 
the kidneys in projwrtion to its cffectueuess, ind none better toleritcd by 
the gistio-infostiml friet Sihiitiou cm be controlled by enreful luoiitb 
prophsliMS with the mimtiiinwce of an tffctU\o dosij^ 'llie disnci 
lantages of the inunction ire the tendency to induce irntifion of the 
skill in susceptible piisoiis, and a rilbir slow ittimmuit of phvsiologic 
saturation with nieieiiri lliis cm be Instcntd by 1 week or two ot 
coincident oral mt dieitioii It sliinild be borne 111 imiid that ks.s than two 
weeks of niunetions his nrt,lip.iblc thcri{K3utie effect 

Hiab points 111 the use of inunctions include i mensured dose, not 
less than 4 ^in c'pin dent to 30 gr luetillic meicury (the official unguen 
turn h>dnrg\n which is 50 per cent mctilhc mercury) I have fom 
the susiicnsion of mcrcurv m cocoa hiitfer verv sitisfiotory, md t 
preparation nihs sufficiently dry to he less ventious thm inunctions wi 
softer bases Picpue tbo skin with soap, water md alcohol 
sites for the rubbing each wcK*k, m rotation, avoiding hairy spots i 
upper and lower flanks and tho lusides of the fhi„hs or the back arc satis 
factory, the latter, especiallv, if assistance «aii be had Bubhmg sb'>'' 
be done for twentv minutes by the clock with moderate energy Over- 
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doing induces imfation The patient should keep the ointment out of 
tho flexure* uear thf same underwear ni^ht and da\, take a hot bath only 
once a week, at which tune he should thoroughlj cleiinsc and powder him 
self He should then resume rubs the next night V cold shower without 
soap or ruhlnng ma\ he taken more frequenth m hot weather Inunctions 
should he prescribed in courses of fortj to ei^htr 

The absorption of merturj b\ this method is largely through tho skin, 
though experimental work shows that the rcspiratorj tract may be an 
aicniio if the drug is It ft on the skill. Cole has proposed a so called clean 
inuiution ’ in which loiiotr lubbing (tbtrU iniiiiites) has been made to 
take the place of the rc piratorj absorption of the volatilized excess which 
maj bo wiped off as soon aa tbe rubbing is flrishrd iiisfcad of collecting 
on tho underwear The extias is removed fmn the skin with ben/m after 
thutv minutts rubbing I have not as ^ct been able to evaluate my ex 
pcrif nco with the method but Colo s results were vtcU controlled 

The attempt to substitute calomel fo- metallic mcrcurv m the inane 
ttoii while praiseworthy has not met vvuU tlie gcucnl acceptance of 
8V philologists and several, lucluding Divsdf who have tried it haveaban 
doiud it While mercury i« absorbed, he action «fcms to be much less 
iffcttive than that of the metallic rub 

By Intramuscular Injection — ^Tbis method of a Iniinivtcring the drug 
18 tho earmark of the Gvniun school and is easily the must intensive of 
those commonly used It is intensive enough for practically all treatment 
which till ayeraeC phvsicun shoull attempt and lu fact vrill even theu 
be employed at times with more eiithusiavm than judgment 

Tho results and technic of administration of mercurial salt* intramus 
cularly are deiicndert to a lai^* extent on the «ult employed Two tvpcs 
tho soluble and insoluble an m euminon Ubc Vinon^ the former are the 
bichlond the «uccininnd the red niereuric mdid and the Unzoato Vranii^, 
the latter are calomrl mercuric galiola te aud suspended metallic mcrcurv 
in tbe form of'^ the Jrav oil”” Ihc in oluble preparations aie siTspLodid in 
fatty bases 

Soluble salts arc rapid iti action and transient in effect do*© hv do e 
Thev are, therefore relatively not cumolitire Their quick absorption 
makes for vigorous action and I have reptakdh seen caves resume favor 
able progress which had ounc to a <»tai«h,tiU under treatment with iiisolu 
blc calts Lier pointed out that the eontrol of mfcctioua recurrences ap- 
pcann,, during th( use of an insoluble salt could bo aecomplishcd by sub- 
stituting a soluble salt fora few injections Thcac advantages all apjieal 
to me as of the highest imjiortance in treatment and as overbalancing the 
greater conveuicnr'e of the insolullc salts whenever the use of a soluble 
salt IS at all possible Soluble salts must be given daily or at least as often 
as from three to hve tunes vrccklv while insolubles mav be given once in 
five to seven days a matter of eonvenicuee to some patients The imta 
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introduction of (,iniac from lIiUi diiniij^ the t irh U n-s of tlie sixteeutli 
ccuturj lo(i 4 lio\\t\cr, Irw-Wyiun iiicntiona tint tlic aUut pbj 
sicians li id ij,aiii found it lltu^!>ll5 to it^ort to imuittion 

llic niithod Ins no« tlie (iiduiHiiiciit of tin. ibltst «/piiilojjripkrj 
of the world mil is ^ncrdl\ idmittid to lx tin inos,t tnistworlht of tlic 
more intensive im tlinda of idiiiiiU'<tLriiiQ iiit iciir^ J lie limit at 10114 plac'd 
on Its iiMfwhn a hv inswilHunt dosi^i, bv the jHiSaihiht^ of Ixtnval, U 
its nic'-sinoss and li\ its tiin'tni^ to irritate tlie shut, have eivin the 
"ivcri^o plivaitnn plinstbic excuse for undcrrititij, iiul tindcriisui, the 
method lUe jx \ sized uumetum of (lie pist oCiier ituiti beliui^ with the 
birdahot protiodid pill in 1 inn nun of 8 >pliil«)looie intnpiities I’lrsonallv 
1 was conviiucd, in w itehin^, the prictieoof the late Irtderick 0 Harris, 
tiiitt nbilitx toiiiiki p itn nta < niplov the imnietion eire-ctivelv is to m small 
dejjre'C a matter of jHrsoiuht^ lo ktip u p ificnt on inunctions for 1 full 
three xexrs evf tn vtiuent vs \ teat of ones er\»p of the art of svplutoliioy 
as distinguished from the seictice lii^ti id of depixcmttn^ tlie nib’ aud 
apdofriziu,^ for it, (he avenge plivsieinn should mapUiify it, glon^> it, 
give It *1 inccli iiusin, and b( uid to Jus guns on the meissity for its ciiiplot 
luent In this w i> lit* will secure etfietive frcifincnt for t 8 urpri»iiio^) 
large pioixirtion of his pvtuuts 

J he spuiil id\ luti^es of luereiirv b> inunction inclitdo nb ince of 
cnmulutue clTi'ct I wo bitlis ind a swe it will to a 1 iroO degree remove 
fbo patient from the inllucnie of the dni,^ DosIrC, while not cricll^ 
iiiiasurablc is none the le s etFeclivc by a good ttehnic. IIolFixnii lias 
8 Uf.gislnl tint till re is sinue atiimilition of the “laophylactia’ or protec- 
tut fiiiictioii of tlie skill bv the nibbiUc. 2 Co metliod is less iiijunoiis to 
the kidneys in jirojicrtion to its ctFielucncas, ind none lictter toleialid b' 
the gastro intestinal (net Salivation <aii be eontiolhd b) careful imiini 
prophylaxis with the miint ilii into of ui eiFietive dosioC flic uisad 
vantages of the inwiietion nre the temlciie^ to ind woo vrntvtioii of t 0 
skin in susceptible persons, juid a rither alow ittainment of plusiologic 
saturation with iiuicurv Ihts cm Ik histined by a week or two 0 
coincident or il iiu die itioii Jt should be Iwriic 111 nniid tli it leas ilum t^o 
weeks of iiiiinttiiins Ins ii(e,li,.ible llierijicutie clFeet 

llii,h ponita uv the wse of ivinactioiis ivitlvvdo a measured do c, no 
less than 4 giii uiiiiv dent to tO gr iiietillie meieury (the otiieial ungucu 
turn livdrirgvri, winch is 50 per cent nietaUie inereur^)) I have fovnv 
the suspension of niercui^ 111 toeua butter ver^ sitisfietorv, and t 
prcpaiation rubs sufiiciciifh dij to be leas vtxifioiis than iminctioiia vviti 
softer bisca Pupaie the bkin with soup, water aid alcohol 
sites for the rubbing eich week, 111 rotition, avoiding hairy ^jxits ® 
upper and lower flanks ind tho insides of the thighs or the hack arc satis 
factor}, the latter, esjKciillv, if assistmco can be had IFubbmg slw” 
bo done for twent} minutes bj tbo clock with laoderite eiiergj Over 
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doing induces irritation The patient should keep the ointment out of 
the flejares, irear the same iindemearmght and daj, tike a hot bath only 
oiico a ucck, at which tiino he should thorou^l> cleanse and powder him 
self He should then resume rubs the next night k cold shower without 
soap or rubbing ma\ ho taken more frequently in hot weather Inunctions 
should be prc'stnbed in courses of forty to eighty 

The absorption of mcreurj by this method is largely through the skin, 
though cxpenmciifal work oliows that the respiratory tract imy he an 
uenue if the drug is loft on the skm Cole has propisod a so-called clean 
inunction’ in which longer rubbing (thirty minutes) has been made to 
take the place of the K«piritor> absorption of the volatilized excess which 
ma\ be wiped off as soon as the nibbing is finished instead of collccfinj, 
on the underwear The excess is removed from the skm with benzm after 
thirty minutes nibbin^ I have not as vet U-on able to evaluate inv ex 
pern nee with the method but Cole s results were well conlrolUd 

The attempt to «ub«titute calomel fo~ metallic mvreun in the in me 
tion, while praiseworthy has not met with the general acceptance of 
sv philologists and several, including my <olf wlioliavt tried if haveaban 
doued It. ^^hl!e mercury ig absorbed tic action seems to be much less 
effective than that of the metallic mb 

By Intramuscular Injection — Ihis method of ai]mini<tering tlic drUn 
IS the inrmark of the Genmu school and is easily the most intensive of 
tho&e loiumoiily ustd It is luteusivc enough for practicaliv all trcotinent 
which the average plivaician hould attempt and in fact will even then 
be employed at times with more tutlusianu than judgtiunt 

Iht results and tcolmie of admiui«f ration of mercurial salts intramus 
cularlv ire de|>enileiit to a latc-c extent on tht salt emplovcd Two tvpfs 
the soluble and insolublt aie m common use \inonp tho former arc the 
bichlnnd the «ucciiiimid the red mireune lodid and the henzoaU Viuoiig 
the latter arc calomej mcrciinc sain v la te and suspended mctillic mcr ury 
m the form of tht irrav oil' ilie inwlubk preparitions are suspeuiic J m 
fattv ba'ies ^ 

Soluble salts are rapid in action and transient in effect dose bv dose 
Ihty are therefori relatively not cumulative Their quick absorption 
makes for vigorous action and I have itpeatcdlv seen cases resume favor 
able progress which had come to a staneWill under treatment with insolii 
hie salts Licr jiointed out that the control of nifcctioiis returrcncos ap 
peanng dunn^ the use of an insoluble salt could he accomplished bv sub 
tt tilting a soluble salt for a ftw injections These advanta.,e3 all appeal 
to me as of th Inchest importance m treatment and as overbalancing the 
greater convenience of the lusoliihlc salts whenever the use of a soluble 
valt IS at all pissihle Soluble salts must be given dailv nr at least as often 
as from three to five times weekly, while insolubles may be giTcn once in 
five to seven days a matter of convenience to some patients The iifita 
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tiou of a soluble mercurial injection bj a good tccbnic la somewbat more 
acute but shorter In cd tlnn tbit of an iiisolublo salt, but I hue found 
this no dr u\ back in thousinds of injections 

In consideriiij, tiio tlicrapentic iiso of the insoluble mcrciinal salts 
which are usu'ill> gnen lu oil suspension, the nte of absorption is of tbe 
greatest import nice Iho impression that, because a substance is injected 
It IS absorbed, and tliat the (IosIqO is, therefore, definite, is erroneous id 
this case The nbsurjition of insoluble salts is \cr^ slow, and a rapid 
aceumulatiou occurs, under aii> sjstcm of dosage, which leases the plu 
sician altogether at sea as to how iiiiich intrcurj his patient is getting or 
will get Colo showed that mcrciirj salicylate is apparently the most 
ripidh ah^Ollxd of tiie iiisoluhlc silts, to judj,t hv the Koentgen ny, and 
that the gray oil, long popular among Gcniian trained 8\ pliilographcrs, is 
absorbed with such extreme slowness that it cannot be regarded as uther 
than dangcixius If this defect of insoluble salts is taken into account, it 
can, of course, bo transformed into a nrluc Whciicacr a patient needs a 
depot for the prolonged ab orption of mcicury, an insoluble salt should ho 
used Thus It makes a good t i|)cniig-oir of iii intcnsno course, or of 
treatment for those who are for loiij, periods out of reach of a phiaician 
But the repetition of course after tourso of an insoluble mercurial, or 
eien the use of an insoluhlo early in nil ordinary course, has in mj os 
pcriciiee been thcrajioutically less etrocinc and paaos the way for recur 
rences which do not happen so readily under munctions and mjcctioLa of 
soluble moictirials A species of coinprouiisc m tho uso of a soluble salt m 
an insoluble matiiier is tlio uso of tho bichlond m oil, 1 to 2 gr a weeh 
Wheuever possible, thou, I believe that a soluble salt should be me 
intraimisoularh The dosage of the bichlond is Y( gr daih, of the sue* 
cininud, to 1/4 gr daily Both solutions may be made up lu <>0 c-® 
quantities with the piupcr do^t mice of distilled water ami kept m a 
dark bottle They are self stcnliziHo Great caro «!hould be taken to 
assure the chtmieil puiify of the salts, or thc\ may bo ven imfitui? 

If an msolublo salt is to be used, the salicylate should have prcfcreuce 
A 40 per cent suspension m lanolin and olue oil' may be used, but ni 
tion of this formula to 10 jicr cent often cau«!C3 less iintation The do'C » 
from 1 to 2 gr a week Do<ses of 3 gr may be gi\cn, and doses of 
are insufficient for regular use m the adult The ready prepared prepare 
tions on tho market m ampule form sliould be made up m acj,ctab e oi 
for it has been definiteh iliown that the use of paraffin oil as a base ma} 
lead to the formation of foreign body tumors La cn this precaution ol 
not wholly protect 

It lljdrarg salicjlat ® 

Lanolim ^ 

OI oliv.e (sterile) qs ad 
III F(t intramuscular shake well 
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Technic of Intramuscular Injection, — The technic of intramuscular 
injection IS a matter of considerable moment The unsatisfactory results 
obtained by the general practitioner and his difficulty in holding patient* 
to treatment are not lufrtijuently due to lack 1 t hnical experfueas rather 
than to any iiitriiisio quality of the drugs mp •*\cd The first essential 
for a successful lutramuseiilar injection ts a satisfactory needle and 
s^rlnge The ordinary allglass 3 cc Liici \niige is satisfactor' for all 
purposes Tho needle should he either steel or tempered gold tuenty two 
gage, 2 or 2y_ inches in length dtpcndin,, on tho thickness of the 
fatU paniiKulua of the buttock AV Ih a needle ol this gage it is e* eiitial 
to usi. *he a'piration technic desenbed m detecting the presence of the 
needle point in a vein The advantage of the smaller needle lies in the 
prevention of iiifiltntion and leakage The needle point should haie a 
long held and bo len diarp It is easily possible to turn the point of 
such a needle by contact with hard substance* including the bottom of the 
bottle Tho introduction of 1 turned needle may he very painful The 
turned point can be detected by v grating ftchug when the iiecdio is wiped 
with a ertton pledget before injection 

Needles must bo watched for signs of pittin^, nisting or corro«ion, and 
after uso should inianabU be carefully wisb^ with alcohol or ether to 
dry theUL Steel needles used with a corrosne solution such as bichloiid, 
must bo especially often examined Brenkago of tho ncodle is an exceed 
mgly unpleasant accident and can be avoided only by caroful attention to 
both needle and tcchuic Test (be occdlo from tunc to timo by a forcible 
attempt to bend the sJiaft on the hub 

The needle and syringe can be sterilized bv thorough rinsing in alcohol 
or by boiling If alcohol is used it should be carefully and completely 
expelled and the needle thoroughly wiped before it is introduced 

Injections niav be given with the patient standing or lying down pref 
erablv the Utter Women ibonld rcinovo their corsets Have the patient 
relax hv turning the head away from the operator and dropping the arms 
over the side of the table A better relaxation of tho buttock can be as 
sufcd by haviiij, the patient toe m instead of out Till the syringe and 
the needle completely with the requisite amount of tho solution or sus 
pension by aspirating throng the needle 

The buttocks should be used in alternation The point of injection 
should bo in tho upper outer quadrant of the buttock, near the center 
If lower than tbi* the injected mass will find its wav to points where the 
weight rests in sittiu^, and will cause corresponding discomfort injee 
tions may be made nearer the sacrum but in my cxjiencncG there is some- 
what more risk of striking lioiie md of causing an iiibltration aroimd nens 
roots resulting in obstinate sciatica 

Cleanse the site of injection vigorously with a cotton pledget wet with 
alcohol Grasp the syring^e in the right hand between the thumb and the 
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index, middle and ring fingers, tlio piston resting against the index 
finger so as to preterit its slippin,, dotvnwird from its own weight and ex 
polling a portion of tlie solution along the needle track "With the hft 
hand press downw ird finul> on the tissues of the buttock, drawing the 
entire pinmcuhis downward toxiard the heel Introduce the needle with 
a single, quick stioke to its full length, iiichiimg it slightly downward and 
inward As soon as the needle is introduced, relcise the left hand and, 
while “Still “stcadMiig the s\ringc with the Inwd, pwU upward on the 
'I^nngc piston with the left Ihis is the process of aspiration which is 
in ni\ c\i>eritiiCL flic iiio“»t reliable jiicaus of defecting leakage of hlood 
from the capillirs or acin It is prefenbh to dctacliino the s^rinsrc or 
usiii,, an enijitt needle, e»pecia]l\ with a small caliber needle If no tinge 
of blood can be ohtiiiitd after ten seconds aspiration, the dose roa^ le 
injected slowl> and geiUh If (he needle is propcriv placed the injection 
will requuc xcra little effort Ihc needle should not feel as if stuck rigidh 
in a hoard ka soon as the injection is completed, place the left hand again 
upon the buttock, drawing, dowiiwaid as before the injection Eciaoie 
the needle with a quick pull of the n^lit h inJ and at flic same instant 
quickly slide the buttock upward without pressure, so ns to secure a 
action on the lucdlo track With a little practice tlio injected material 
can be confined ontircU to llic fasci il region and Icikigc into the sub- 
eutancous tissue oiitiuh prcaciited Inmicdiatclj massage the site of in 
jection lighth avitU the cotton pledget used m cleansing the surface of the 
skm 

Certain additional details arc of importance Superficial infiltration 
of hazelnut to liickorN nut size in the fat or subcutaneous tissue usually 
results from leakage alonj, the tricl of the needle, or from imperfect wip- 
ing of (he needle before the injection is iii ide lo asoid such luhltration, 
secure (he patient s coinplelo relaxation by the position described and br 
talking with him reassuniigle before introduction of the needle a 
small caliber needle and completely empty the 8\riugc In withdrawiUa 
remote (lie needle rapidly and cnipIo> the vahe tecbiuc described 
painful, lemon or orange sized infiltmtion may result from too deep an 
f injection, either into the bod\ of tho muscle or close to the peno tern 
Pam down the leg lasting for any coiisidcrahle time usually means t at 
the mass is producing iiililtration about the sciatic iicnc 

"W hen circumstances pemiit the patient to gn e \»ttention to (he matter, 
it is an excellent plan to advise the appheatiou o^Vhot towels or a 
water bag to the site of injection for two or thice hours, or for the n'K 
following the injection This may he done e\eu though the patient ex 
penenccs no discomfort, because it seems to dimmish the tendency o 
slowly progressive fibrosis and thickening of the injected tissues w ic 
occurs to some degree in all cases m which intramuscular metho a o 
treatment are used oaer a long period of time 
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Complications of Jniratnxtscvlar Injection , — The complications of in 
traniusciilar injection are 1,1) breaking tbe needle (2) aspiration of 
blood (3) embolism (4) pain, (5) induration, (^b) abscess and (7) 
sudden onset of saliiatiou and nephritis 

Breaking the needle may result from defects in the needle, from strik 
ing bone, or from a sudden movement of the patient Precaution should 
be taUn routiiieli to guard against the last point, cspcciallv m children 
If the needle breaks, maintain ahsointe silence, keep the left hand in po | 
sitioii with the buttock drawn down and attempt to recover the needle with 
a hemostat tbiough a small incision If the buttock is released, the needle 
is lost and lvuiiit5,cn n\ examination and opciation are required to rtco'vei 
it If the smallest trace of blood appears in the solution of emulsion ir 
the a%nnge during aspiration the medic must be luimediatclv witbdrawir 
and reintroduced at least 1 cm frooi the or^ual site of injeofiou To) 
continue the injection in the face of leakage of blood ma> mean death from I ' 
embolism Embolism sliould be a rare occurrence if tbe tcchaic described • 
18 used. I haie sc'cn onh two such cases both licfori I adopted the aspira h 
tion ttchuic The sjmptoins are coiigli on arising from the table, witlig 
occasional pain m the side At times dthnite pneumonic or pleural sMnp h 
toms deiclop within the en uing twenty four hours as e\idenoe of infaro {| 
tioD Cerebral embolism is cvcccdinjv rare but fatal 

Pam it the site of the lujoetion varies with different patients Those 
who have sufiicientlv prolonged or severe pain should not bo treated by tins 
method hut the practitioner should nevertheless not be too reudih dis 
courageJ bv a complaining attitude on the part of tbe patient If the 
discomfort lasts onlv a short tune sav from two to six hours it maj bo 
regarded as negligible Hot applications and massage or painting with 
tincture of lodiii mav ^ive relief 

While ludunticDs are ck(j unalh unavoidable in obese patients their 
common occurrence is evidcnci of either an uausuall> irritating qualitv of 
the drug or an uusatisfactorv Itebnic fauperficnl induration means leak 
age deep induration means too Ion,;, a needle or iti improper placing 

kbsccss should be excecdiiiglv rare I have seen 2 easo in 70 000 
injtctious The abscess is usually sterile aud resolves on drainage borne 
soflenitij, may occur in indurations which later subside imder heat and 
countcnrritation 

Sudden oils t of salivation and nephritis mav be a complication es 
ptciallv of insoluble intramuscular treatment It is due to sudden ab orp- 
tion of encapsulated mereurj in infiltrates and nodubs In view of the 
fact that the insoluble salts of mercury are cumulative in their actun 
their use should be discontinued if the formation of nodules and infiltrates 
IS unavoidable Heat and massage assist in the resolution of such accumu 
latious in tbe tissue 

An important point m tlie injection of insoluble salts is to be sure that 
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index, uiiddlo and ring fingers, witli the piston resting against the indcs 
finger so as to pre\ont its slippiii^ dowmiard from its own weij^ht audei 
pelliiig a portion of the solution along the needle track \\ ith the left 
hand press downw ird finnl^ on the tissues of the buttock, drawing fk 
entire pnnuicnlus downward toward the hctl Introduce the needle iritli 
a single, qiiuk sfioke to its full lcng,th, inclining it slight!} downward and 
inward is soon as the needle is introduced, relca'sc the left hand and, 
while still steidMiig the s\riiigc with the ripht hind, pull upward oa tk 
8 \rin^c piston with the left This is the pioeess of ispiration which 13 
111 m\ cxpcnencc the mo'it rtlnhle meins of dctt'ctiug leakage of blued 
from the capilhr\ or \ein It is picfenhlc to detaching the sinn^eor 
usiiIq in einpt\ needle, l<!\kciiU} with 1 smiU caliber needle If no tin -e 
of blood cm be obfiintd after ten seconds aspintion, the Jo«c mav k 
injected 8 lowl> and gcnfl} If the needle is properh placed the injcclm 
will require ^tr^ little etlort Ihc ncedit «honId not feel as if stuck ngidli 
la 1 hoard xVs soon is the mjcetion is completed, place the left hand iwm 
upon the buttock, drawing downw ird as before the injection Remuve 
the needle with a quick pull of the ri^ht hind and it the same instant 
quickly slide the buttock iipwird without pressure, «o is to secure a valre 
action on the needle track With a little practice the injected jnateml 
can bo confined cntiroK to the fisoial region ind loakieC into the suV 
cutaneous tissue intireh preitnlcd Iinmedialtl} nias>ngo the site of m 
jection liphth w ith the cotton pledget used in cleaimiig the surface of the 
skin 

Certain additional details arc of imjiortancc Superficial infiltration 
of hazelnut to hickori nut size in flic fat or subcutaneous ti«suc u ualh 
results from leakage alon^, the tricl of the needle, or from imperfect wip- 
ing of the needle before the. injection is made lo iioid such infiltration, 
secure the patient s complete rcl iMtiou bj the position de'senbed and b\ 
talking witli him reassun»„l\ before introduction of the needle U'S a 
small cilibcr needle and complete!} empt} the springe In withdrawing 
remoie the needle rapidly and emploj the ralvo teclimc described Deep, 
painful, lemon or orai)j,e sized infiltntion ma} result from too deep an 
'^injcction, either into the bodj of the muscle or close to the penostem 
Pam down the leg lasting for any considerable time usualh means t a 


the mass is producing infiltration about the sciatic nene 

When circumstances permit the patient to gi'e kttentiou to the matteri 
it is an excellent plan to advise the ipplication o^hot towels or a ot 
water bag to the site of injection for two or three hours, or for the mg 
following the injection This mij be done even though the patient 
periencca no discomfort, because it seems to diminish the tcndciicj 0 
slowly progressive fibrosis anil thickening of the injected tissues w 
occurs to some degree in all cases in which intramuscular mefho a 0 
treatment are used 01 er a long period of time 
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examination of tlie urine This must be both chemical and microscopic, 
for the former detects only the later signs of lujurj Jlercurj produces 
nephrosis The order of the appearance of unnarv signs is polyuria, casts, 
albiimiu, and red hlood cells The first three, while signs of irritation, do 
not neccssarilj demand cessation of treatment nnkss continuous and pro- 
nounced Tho permanent prcacnco of my considerable amount of micro 
scopic blood IS a sign of renal injury and should cause tho temporary or 
perhaps pemi'incnt suspension of intensive mcreunalization Occasional 
showers of casts are not especially significant, and nearly all patients show 
them under mercury 

Mkalmiration with sodium citrate may protect the kidney to some 
extent fhoUoh just how inneh it la difficult to determine The removal 
of foci of infection, especially from (ho mouth may markedly increase 
tho tolerance of the dnig Certain patients under mercurial treatment 
gam in tolerance, others gradually lose, without any apparent reason for 
either change 

Matcurial Stomatitis — The stomatitis produced hr mercury la ap 
parently duo to an infection with saprophytic organisms which produce 
hydrogen siilphid Thi< lu combination with mercury in tho tissues, 
causes necrosis and a further stimulation of tho saprophytic infection 
The logical prophylaxis and treatment is, thcrcfoit;, a thorough cleaning 
up of the mouth and throat with removal or treatment of infected or 
cariouB teeth, pvorrhea and gum pockets, thia to be done, if possible before 
treatment has been earned to tho point where svmptoms are likely to ap- 
pear 

Treatment initiated too suddenly as by a heavy doso of mercury 
salicylate intramuscularly may result m an abrupt onset of obstinate 
salivation which may greatly delay and hamper furtlar treatment Every 
patient who is placed on mircunal ticatment should carry out the follow I 
ing regime (1) brush tho teeth three times a day with an alkaline oxidiz I 
in^j tooth paste (2) paint the gums twice a day with an astringent mixjJ 
turo of 1 part tincture of kino and 2 parts tincture of myrrh , and (3)|| 
avoid acid fcods 

If signs of tenderness or discomfort on clenching tho teeth appear, 
dilute hydrogen pcroxid may be used occasionally during the day as a 
mouth yvash Proper dental attention will often arrest beginning 
salivation 

Once a «touiatiti8 is established every effort should bo made to stop 
tho absorption of mercury It is the impossibility of doing tbis which 
mikes the reaction to insoluble ineixunal salts given intramuscularly so 
obstinate at times On the other hand, it is entiftly possible m even a 
fairly sevcie case with proper duitol attention to clear up a salivation 
of mederate grade No extractions should however be attempted until 
the patient recovers If the case is severe tho disturbance of nutrition 
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tUc emulsion is Lomogcuous and tliat all of the solid material is com 
pletclj suspended Y {.ood test for this is to shake the bottle or container 
until iio more solid lu itcn il cm lio recognized iii tlic line of juncture !«• 
tucen tbe side iiid the huttom of the bottle flic container «hould l>o 
shaken again before oath injection, or llio last of a sene-s of patients inll 
rcccn 0 more me rcur\ th m oil 

By Intravenous Injection — Tntraienons nicrcunalizitiou has ob- 
tained a lueasiiro of acccptaiiec during the past ‘scicral jears Personally 
I ha\o juier felt the need of Linployiiig mercury lutraicuoiish bccau e it 
secins po'^sihle to secure all the tllects uhich one should iea«onabh expect 
from the dni^ b\ the lutnmnscular use of a soluble salt The risk of 
icnoiis thrombosis and of acute incrcunal nephritis, while niiuh rcdiiccJ 
by improtemcnts in ttchmc, 13 still present Tho dnigs of election are 
the otycianid and the hielilond 

Tbe tcchnio of intravenous mjcclion of mercury bicMonil given bv 
Conrad and AIcCaim la substantially as follows Iho do'c ranges from 
0l)to2cc ofal per cent solution of mercuric chlorid m phvsiologio 
sodium chlorid solution The dose 13 mcrcastd 0 1 c.c. at each injection, 
and the injections are given twice wetkh The mercurial solution n 
drawn into a 10 c c all gl ks syringo through a 22 gigo platinum needle 
Tho needle is then iiitroduicd into tho vein h\ the usual tichiiic, and S to 
10 c c of blood driwu into the svriii^c Ihis is mixid with the bidilond 
solution by rotatiug the svrnigc and ncedlo without removing the needle 
from the v cm One half of tho mixture is then injected and another e c c 
of blood drawn into the svnnge Hie entire contiiit of the svnu^ is 
then duallv injected into the vein Ihe formation of a mercurial il 
bumiuate in tho svriugt before lujcction prcviiifs thrombosis It i3 im 
portaut to be sure that the itecdlo is fno in the lumen of the vein and that 
the bichlond and blood arc completely mixed in the syringo before 
injection 

A number of bizarre methods of admiui‘>tcriug incrcunal preparations 
have periodic revivals, such as fumigation, a method which ever since the 
recognition of syphilis m Europe has been tried and has failed repcaUdlv 
Suppositories have no advantages whatever and no excuse for existence 
Various special preparations of mercury embodying flic colloidal foTxa 0 
the drug have b«u suggested, but their special advantages arc not as ycv 
apparent, , 

CosiPLiCATioxs or TMekcibivi. Tekatmem — The chief unfowar 
effects of mercury appear in the kidneys, the gastro-intcstiual tract, 0 
blood, tho skin, and m tbe production of astbema, often associated wit 
artbntis 

Irritation of the Kidneys — Under properly conducted freatmen , 
irritation of tbe Lidneys should be the first important sign of iinfavora c 
reaction It can only be detected, short of marked injury, by systeiua 1 
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seem to predispose The arthntie phase is apt to be uppermost in those 
who cannot tolerate munctious, and with a mild degree of chrome stoma 
titis thet maj run a low fever and be so crippled with rheumatism that 
the treatment must be abandoned A careful cleaning up of foci of in 
fection with a general hygienic regime ma> increase the tolerance of such 
patient Uriuarj rctintioii mav often produce a picture of this t>pe 
under vigorous mcrcuriahzation The ovcrprolonged use of intramuscular 
treatment with (umuhtue insoluble salts mav also be rt.sponsible A com 
plcte rest and a change of scene may be of beneht 

Cutaneous Irritation — Explosions of exfohativo dermatitis have 
been known to follow a single intramuseulai injection of a mercurial salt 
Patients whose skins have once reacted to arsphcnamin or who have a 
history of dermatitis may bo particularlv predisposed Inunctions when 
rubbed m too vigorously or in patients who have seborrheic skins or 
marked focal lafoctioiis ma\ ^ivo use to a dermatitis beginniug in the 
flexures and extending over the whole body So icarkcd is this tendency 
that I have practically abandoned the simultaneous use of the inunction 
in patients receiving aispbenamin Prompt removal of the mercury from 
the skiti with the u^e cf a bland lotion such as calamine lotion sovera] 
oatmeal and soda baths, and Lassjr s paste without salicylic acid or olive 
oil and limcwater will arrest the avenge case of beginning mb denna 
titis but tbc ruls should not bo resumed for a number uf weeks after 
all infections are cleaned up if at all 

Bismuth 

The use of bismuth in the treatment of syphilis may bo mentioned in 
connection with that of mercun which it closely resembles in action The 
drug was studied and expenmtuted on h\ SaxeraW and Lovaditi in the 
form of sodium potassium tartro biamuthate It has had an extensive 
though brief trial in France and is now marketed in the form of aqueous 
and oil suspension The drug produces a furlv rapid disappearance of 
spirochetes from lesions comjiarable to that of mercury intramuscularh 
and affects the '\\ assennann reaction in much the same wav The com 
plications which occur in as high as 40 jier cent of cases ate rather 
tning and consist of the appearance of bismuth pigmentation of the 
mucous mcmbraucs of the meutb and stomatitis Sudden death may fol 
low the entrance of the smallest amuunt into the blood stream The drug 
IS not given by mouth \s yet judgment as to the value of this preparation 
in svphilis must be suspended but present indications are that, while it 
may oecasionalh bo beneficial for patients who appear to be mercury fast 
It has no striking advantages over mercurv, and some distinct disad 
vanta-,cs in the ordinary treatment of the disease * 

Ca «nt r porta of the acton of htsuuih salt a svphilis are n reasiiioly 
/ ' ralJt — Vuthor 
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uia> ho serious and the patient should he put to bed The nuicous ni'a 
braiio of the checks should bo separated from the gums, md the tongue 
from the jpuus b^ thm strips of cotton soikcd m bone acid solution. 
Dobell 8 <>olution will rclie\e the discomfort to some extent One-fourth 
to of 1 pel cent zinc dilond m liquor aiitiseptitus ilkjhiius i 
mav be markedly bciiefirial Dilute potassium permanganite may bo used, 
but is miplca«Jiit and di'^colors the teeth 

Extreme ^r idea of sfomititis m ly ho accompanied b^ ahriniiig loss in 
weight uud rapidl\ progressno aslhtnin whitli demands tbo utmost offirt 
to maintain tlu patient’s nutrition A full soft, high carbohydrate diet 
and alkali b\ mouth ire important 

An obstiuate teuiicncx to stomatitis is, of course, a 'senous handicap to 
treatment On the other h iiid, the inclination of tbo pbjsiciui too oftin 
IS to stop mcrcur\ when mouth sviiiptoms appear, rather than to insist on a 
ri,pOrou8 proplnlaxis m order tint mercuriahzation miy bo continued. 
It 13 perhaps medleys to six, at the pri.«cnt dij, that the iiiductJua of 
sahxatioa is tu no sense evidence of the clTcctivencss of the treatment, or 
an end to be sought 

Gastro intestinal Irritatioo — This gioup of complication^, most coin 
mon with mouth treatment and most serious and disturbing in tbo form of 
a bloodx diarrhea follow iiig an intr imuscul ir injection, is controllable by 
giving tbo drug xveil diluted before or with and not after incaN, a»d by 
attention to diet V bland, rather soft diet, without the residut-produc^^S 
foods or fruits, is csseiitinl The paticut should be warned against ’clf 
medieatiou for cathartic purposes TLo constipation of mcrcurinlization 
max be relieved bx paintlin oil, bran or agar, lathor than by fruits and 
laxatives Ibe acute attack of diarrhea calls for bismuth and cbarcoali 
and paregoric, with an ice-baj, to the pit of tho stomach, or turpentine 


stupes 

Anemia — Tlio combined nso of mercury and ar«i)Iieuauim has muo 
the anemia of incrcuTiaiization rclatixcly rare Host of tbo cases seem to 
0 cur in hospitalized patients and especially m children Iho bloo 
cliaiigcs are of the secondary typo and respond readily to good bygic“® 
and the use of Blaud’s pill lor the patient who lias at tho outset a severe 
grade of anemia from some cause other than syphilis, considcrablo caution 
IS necessary in the use of inercuiy and it is well to postpone it until trans 
fusions and arsphcnaimu have brougjit the licinoglobiii up to SO of 
cent The tolerance may then he tested by mouth medication before m 


unctions are begun 

Mercurial Asthenia and Arthritis — Lo s of weight, a pasty 
mental depression and aiiAietx anorexia and gastric disturbances, 
vague pains m joints and muscles amounting to actual arthritis m sc'cr® 
eases, constitute tho symptoms of constitutional intolcrauco on 
ment with mercury Individual susceptibility and even the stato o: m 
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pears to l)e a complete sterilization of a fresh infection This occurrence 
IS so rare, lioiieicr, that it must form no part of rational therapeutic cal 
culatioua. It is the icpcatcd action of n scnos of doses iihich cures, if 
cure IS possible 

Tust as a tolerance to iiiereur> on the part of the Spiroch<eta pnllida 
can he demonstrated in eultiircs, so a similar tolerance to arsphenamiu can 
he developed and ivill near off if the oi^nisins are aj^ain giown m an 
arspbcnainm free iiicdinin for a timee There eMsts therefore the 
same reason for lest mtcnals hetneen courses of arsphenimin treatment 
which exists in the ca«e of morcurv There is, moreover tho same sug 
gcstiou of the possibility of arsenic fastness to correspond to a supposed 
merenrj fastness 

Arsphcnamiu by any cffeoliyo mode of idministration, is, like the 
insoluble mercurial salts enmiilatiic iii its action ITluIe thi mechanism 
of elimination is not completely yyorked out there is a definite storage of 
arsenic fiom the dru^ in certain depots m the body This is of course not 
tho same as a storagO of arspheiumni as such but it gnes nsc to tho late 
effects of arsphcnamiu, both good and bad \yhich ixscmbie those of arsenic 
The structures yyluch scric as storage depots aro the Iiicr chiefly then 
tho spleen the <kin and the intestinal mucosa Elimination takes place 
to tho extent of about 2^ per cent by yvay of the kidneys and about 7o 
per cent bj yvay of the iiitcstmes a fact yvhich is of importance in the 
aftcr-carc of patients treated yyitb araphenamin The rate of elimination 
increases yvith the rate of admnustr ition Ihe dru^ has rclatiycly much 
less imtatuio effect on tho kidmis than has meicury (alxut one fiftieth, 
according to bchamlicrg I\.olmcr and Haiziss) On the other hand dim 
cally and in pait at least expcnmcntally, the ariphcnamins affect the 
yaseular system and the blood much mure than mercury 

Not all the action of the arsphen luims la apmlhcidal Tho resisitance 
building qualities of the dm^ while not nearly so Bpccifio for the Spiro 
charta pallida as those of miniiry haae a marked iiiflucnco on the course 
of a number of diseases including syphilis This tonic action in contrast 
to the deprcss^ut effect of mercury, is an inyaluahle aid in offsetting the 
defects of mcrcuiy Non specific effects in the u^o of tho arsphenamms 
are secured by small or modento rather than by large du«es Jt is ap- 
parent that there la a certain conflict possible between the direct ‘’pirilli 
cidal action of the drUj, and Us slower immunity building power It 
becomes ncccs'nry to decide, therefore in the use of the arsphenamms in 
any specific type of syphilis which effect is desired Not only do large 
do'ics fall to pioiiuce n^istince but there is reason to suspect from the 
work of loyama and Ivolracr that they actually reduce it, in action long 
suspected on clinical grounds 

In planning the therapeutic application of tho arsphenamms, a point 
spoken of under the discussion of the physiologic defense mechanism must 
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Thb A^sp^E^AMI^s 

Tlic Trscuicil plnsc of modem sjphiJofljcrnpj rerohes around tie 
■various derivatives of the arsenobcnzol base whoso foraiula is 


As s==-===! As 



Follovrm,, tho tcrniiuoiogj adopted bj tbo United States GoTcmment 
during tlie War tlicsc Lompoutids mav be designated “ar^phcnaniins.’ 
The} include such dcrivitivcs as arspbeiiamin proper, or ‘uOfi” (ddij 
dro'^v diamiiio arscnobcuzol ddi^drocblorid) , iieo ir^phemmin, or “914,” 
whose conipoaition is somewhat v irnblo, and various other pieparatious, 
such as ■sodium 'irsphcn unni, silver arspbeiiamn), iico silver 'ir«pLeiioiaiD, 
sulpharsphcuamiu, and so forth The dcsiginfion ar^phciiamms’ will 
bowsed {hroUj,hout this description to avoid the cmplojincutof proprietary 
names desigintnij, pioducts of indnidiial manufacturers, such as sahar 
<an dnr^euol arseiiobeiizol, iiid klinrsivnn 

Ar«phciiamiu mid mo ar^pllclnmln have demonstrated their value m 
tho treatment of svphilis, and their use will be discussed m detail The 
subso<iuciit modifications have not as vet dciiioiistritcd am distinctne 
advantages Discu‘!bioii of llicir tccbiiic and of the coutrovcrsnl clainis of 
the literature merely confu«es (he situation for tho average physician ana 
13 theicfon, omitted 

The first principle to bcir m miiid concormiig the use of the ai'sphcua 
mms IS that their action is spuilhcidal pnniaril}, and only sccoudanlf 
resistance building They are thus the logical coinplumciits of merevn?; 
the principal action of whidi is resistance building and which is only lu 
direct^ spirillicidal The npiditj of action of the arsphenamms on t a 
Spiroclipjta pallida is leinirknblc Half the ordinary therapeutic dose o 
an effective iico aisphenamin destroys all the organisms in a surface Icsiun 
within from eight to twenty four liours Tho infincncc of the drug m t c 
control of mfcctiousnoss 19 therefore incomparably superior to merciirv 
Relapse will, of course occur, for tho dni^,, unfortunately does not sf 
with such apectaeular effect on all foci of the infection It is, however, 
entn-ely possible in rare eases for a single large dose to produce what ap- 
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widely accepted system at tlie present time \ erj small doses lia\e, to 
jiiJaC from oxpenmcutal studies a stimulating ntber than a destructne 
effect on tlic cr^imsma and should not be used Thej are at least demon 
strabh thcrapeuticallj incffcetne 

The mode of administration of arsphenanim has so much influence on 
the matter of repetition of doses that it sliould be considered next The 
original techmo was intramuscular It was abandoned in faior of the 
intravenous route to do away with the pain and necrosis so often attendant 
on the earlier intramuseular mjectious Lbrlieh hunsclf felt that if it 
were easih aaailahle the inlramusealar route was the hist from the stand 
point of the effect on the disease avhuh seemed to he the better fur the 
prolonscd absorption possible m tins wa\ \ oe^thn and Sriiifh base 
shown that the trapanoeulal actnita cif arsphcnaniiii is as gicat b\ the suh- 
cutaufoua or uitramuseular route as b> tlie intravenous and Craip slnwed 
that the effect on the is<ennaim reaction was more pronounced With 
all tht«e arguments m favor of the intramuscular administration the in 
traaeuoua twhuw because of its freedrm fion\ amnu-diate discomfort 
serms to haio triumphed \ou€ the le» several able therapists have ad 
herd to the nitninuscular route, and the gradual perfection of the technic 
seems to be bnUaiijg, about a revival of the method whitli with the per 
feetion of some less imcating but effective prcpanlmn such as sulphar 
sphcnamin mav ultimatclv tind genera) acceptance The comparative 
freedom of intramuscular tcchuie from all but local lomplications and its 
technical siioplicity would make it a godsend to the average phvsician 
^^hc^ arsphenamm is given iiitramnscularh the piolouged absorption 
and slow elimination make etimparativclv few doses necossarv four to si\ 
in the entire treatment acccrding to Suttous technic Courses of si^ t> 
eight injections of nco arsplienamm are used in infants hv Fordvee and 
I osen The intervals kctwmi injections are one month in Sutton s 
technic owing to the slower absorption of arsphtnamin and one week in 
that of Fordvee and Rosen In the intravenous administration of the 
dnig spirilhcidal effects arc ‘•ecured bv intervals of one to two or three 
davs between doses If a one-dav interval is adopted three or four doses 
111 succession should be a maximum and a rest interval will be nfressarv 
to allow excretion to catch up with intake From six to twentv injections 
can be given at thrtc“-day intervals if rlosilv watched It stems at times 
as if the tif scr interv ils and larger doses were metabolized and eliminated 
with less ujstiirhicce than flic Isrge doses at longer intervals The six I 
njection seven dav interval course is in common use and has on the whole 1 
a favorab'e tradition behind it for both spirilhcidal and resistance I 
huildiUj, effects It is therefore a good course for latent and late svphihs 
Larlv m the disease if the drug is proptrlv tolerated the intervals and i 
doses should be shorter cspeciallv at the beginning of the first course when 
a spirilhcidal effect is urj^cntlj needed The resistance-building effects 
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also bo borne lu mmd dru^ ukich Jc«itro\ a the ordain which arc tin 
source of the defense re letiou oil the part of the tissues, if it docs so rapidly 
enough, leaics the bod^ without its pbjsiolopic protc“ttion It is preciscli 
tins that the irspheii imins arc suspected of doiUo in earl^ syphilis, and it 
IS this property or rather laik of property winch makes it so essential to 
combine an ctfectue incrcun ilization with cterj formula for the u«e of 
arspheiiamin in syphilis Combined treatment” is therefore rardj a 
matter for option or diseusaiou I nmi our pn«ent knowledge, it is a 
logical necessity Ironi the fongoiiio considentiuns we cm, then, crohe 
a theory of ai-sphen mini dosi^e somewhat as follows 

If «pirillicidal eiFicts aro w)Uj,hr, use Iirgo doses at short inlcnals so 
as to keep the bod^ sitnratid with the dnij. 

If rtsistanco-buildinjj 13 so«,^lit together with a modentc spinlhcidil 
effect, wse small dobcs it longer uitciv ils 

If both ellcets are desired, ^^nc scycnl laroC initial doses, then drop 
to smaller doacs at longer intcr\aU 

Since tbc dnig is cumulatnc in rc«pcct to complications, it should not 
be too long continued for spirillicidal ellect 

Do not depend on arspbciiamiii alone for the resistance needed to con 
trol syphilis especially in its early stages llie rcsistauce-building effects 
arc neither marked cnoUg,h nor sj>ccitic enough for the purjwse, anl 
largo dows hayo dirccth tho opposite ctTcct on rcMsImct from what w 
desired 

Ihcse principles should, tlicii, be borne m mind in plaumag the treat 
mont for my uidiyidu il ty j>o of ease 

Arsjihtnamui dosage is determined by the yy eight of tlio patient and not 
by an empirical code Since uco-arsphcu omn differs from nrspheuamin 
in baviii„ only two thirds the arsenic content, it Ins been goiicnlly ac- 
cepted that for equal elfcet one third more nco arspbenamm than nr«phena 
mm must he gum This chimicil estimation cannot ho tmsted, because 
the therapeutic effect of the arsphuumiiis is appaiently dcjKiidcnt on a 
number of factors besidis the absolute arsenic content Tho nearest ap 
proach to an ittcinpt to lomparc the tyyo 011 a therapeutic ha^is has been 
that of Schambcig liolmer and Ilaiziss, who, by comparing the destructiw 
of trypanosomes in (ho Hood of the rit by the two preparations, suggi't 
that the therapeutically cqunalcnt dost of nco-arsphcnuiun as conqia 
yyith arspheuamm is about double that for the latter dnig On thi9 
mula I haye been proceeding for some time yyith at least no uutowar 
effects , 

An accepted full do«e for arapheuamiii 13 1 d;, for each 25 pounds 
body weight For nco arsphenainiu, (ho therapeutic cquualtut would 
2 do The initial du«t should be out half the full do^c m most cases 1"° 
thirds of the full do«e is the upper limit of tho resistance biuldiUo 
for long courses and half the full dose by yycight is tho lower limit 0 ^uy 
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^^ldelv accepted «>sfcm at tLe pre'iciit tune Very small doses lia^e to 
jud^e from txijenmciitnl "stHdies a stimulating rather than a dtstmetne 
effect on the orgonisin'i, and should not he used They are at least demon 
strabh thcrapeutical]\ ineilectne 

The mode of administration of ar phenamin has so much influence on 
the matter of repetition of do'ies that it should be considered next The 
origiinl tcchuic uas intramuscular It was ahindoncd in faior of the 
mtraicnous mute to do awa> with the pain and necrosis so often attendant 
on the earlier intr iinuseular mjcctions Ehrlich liim‘.clf felt that if it 
were casih a'ailahle, the intramuscular route was the l)0«t freftn the stand 
point of the effect on (he disease, which i>etmcd to be the better for the 
prolonged ahsoiptiou possible m this waa \oegtlm and Smith ha\e 
shown that the tnpanocidal acti'it> of ar«plienamin is as great b\ the sub- 
cutaucous or intranuiscul ir route as b\ the mtra^cnous and Craig showed 
(hat the effect ou the Wasscrmami reaction was more pronounced With 
all the c arguments m favor of the intramuscular admmistr ition the in 
traieumis techmc because of its freedom from unniidiate discomfort 
seems to haae triumphed Ivonc the less several able therapists have ad 
hertd to the intramuscular route, and the gradual perfection of the tcchiiic 
soema to bt bringing about a revival of the method whuli with the per 
feetion of some loss irritating but effective preparation such as sulphar 
sphenamin iaa\ ultmiatcl> find p,cncral acceptance The comparative 
freedom of intratnuseular tcchme fiom all but local romplications and its 
technical ainiplicit>, would make it a godsend to the average plivsician 

i\lun arsphenamin is oiven intraiuusciiUrh the prolonged absoiption 
and slow elimination make lomparativcU few do«ts iiccessarv four to six 
in the entire treatment according to buttons tcchuic Courses of six to 
eigiht injections of nco arsphenamin are used in infants b> Fordvee and 
Ivoscn The intervals between injections ire one month in Sutton s 
technic ovviiip to the slower absoiption of nraphcnamin and one week in 
that of Fordvee and Eosen In the intravenous administration of the 
drug, spiriUicidal effects are secured bv intervals of one to two or three 
davs between doses If a one-dav interval is adopted three or four doses 
m sucecsiion should be a maximum and a rest interval will be ncces arv 
to allow excretion to catch up with intake From six to twentj injections 
can be given at three daj intervals if closclv watched It seems at times 
as if the closer intervals and larger doses were metabolized and eliminated 
with less disturbance than the large doses at longer intervals The six 
njecticn seven dav interval course is in common use and has on (he whole 
a favorable tradition behind it for both apirillicidal and resistance | 
buildin^ effects It is therefore a good course for latent and late sjphihs 
Larlj in the disease if (he drug la properiv tolerated, the intervals and 
do cs should be shorter especially at the beginning of the first course when 
a spinllicidal effect is urfj,ntlv needed The resistance building effects 
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reach fhcir imMimim on an interval of from se\cn to fourteen days, mth 
courses of six to cieht or ten injections of one-half to two^thirds tk 
maMin il dose 

To\icit\ stability and variability in therapeutic elfcct are three ele- 
ments which should bo borne m mind by those who work with the 
arsphcmmins It is not b> au> me ms (lio rcactioulcss administration, 
easv thoUg,!i it is for phvaicnii and piticnt, which has the most curative 
cfTcct on avphihs In fict the work of Voo^lm and Johnson indicates 
tint the more toxic prcpnntions line (bo gre itcr clFtct llicre are, more- 
over great variations in the tbcnpcutic elFcctncnc s of nco ar«phcnamm 
in particul ir, and tins dru^ is rsjxci illy subject to deteriorating influences 
after packing The e two consider itioiis alone should be enough to give 
pau«c to those who arc iiicliiud to seek the 1 iz> nnii’s refuge ' m the form 
of nco arspheiiamm for mv ind every purpose IIio worthlessness of the 
dnig, imv not bo ippaieut fioin any external appcaruice or behavior, yrt, 
as was reecnlK shown m British prictice, its «pirtllicidal power may be 
almost ml It is common prictuc for ni iimfacturers to use low (oxicitv 
as m argument for the use of their prepirations lortuintch, in this 
countrv the Public Health bcrviec control of theraiieutio efiicKncy, as 
mca«und in trvpanocidal jwwir, is a partial protection On the other 
hand, nto arsphcii iniiu in particular mav undergo such pronounced de- 
torioiation after it is on the market tint the jdivsician who htna infre- 
quently or from stale lots van scucelv know wliat he is eCttiiig 

riio pbvsician should not in gcntril |)cnint himself to think of the 
thonpeutic ciTccts of arsphoiianiin as those of ar«icnic per sc llhile the 
late complications hive a disagreeable trick of bcino or'iciiicdl, the action 
of the drug is a tliiiij, »ui yeneri-i StlMudx.ro believes tint llie ammo 
gioup is as important as tlic ar&ciiic iii attaebiiio the dnig to the orgam'm, 
so to speak ihc combmatioM into winch the drUo enters m the Iwdv is 
essential to its olFect, and is as in Ihc ei<!c of mcrciirv, not that of the 
metallic ion alone, but of a jirotein tombmution Once dis linked of tk 
idea that all that is iictxlcd to diiplicite the elFiet of ar«phtnamin is «omo 
organic fonu of arsenic, (be plnsiciau wilt not so mdilv be deceived hv 
absurd claims for such picpintioiis us sodium euodvlato and so forth, 
Vhich have done untold barm lu the ticitmcnt of svplulis 

A comparative estimife of arsphcuimiii and nco ar&pht nainiii is one 
of the opinions mucli bought fiom every syphilograplici It mav be fair V 
said that direct and eomplctc evidcuco for the ettlcincnt of the question 
docs not as >ct exist I insist on the use of u-sphemmm whenever there 
19 any outlook for \ radical result and in my service it is used in the pm 
portion of seven doses to one of neo arspbcmnmi The arguments ad 
V aiictd in tho preceding pages arc important Ar«phcnaniiii is moie stable 
moio uniform therapeutically, less subject to deterioration, has a hisrhcr 
trvpanocidal index than even the ditftreuec m arsenic cent nt would is 



TKF or TILEATML2v^T 


485 


plain Keo arsplienunin unquestionably has its uses, and there aro 
undoubtedly hi,,lil 3 effectno lots a\ailable fioin time to time It is ex 
ccllent for children, lu uhoiu the technical difficulties art, sometimes se- 
rious, and for the patient in poor condition It is milder, less irnt iting 
to the kidncjs, and non hemolytic in solution It dots well if theie is no 
theiapeutic urgeuej But if hc-rvy and dependable treatment must be 
gi\cn Ja\ 111 and day out it is quite gciieralls conctlcd that arspbeiiainin 
IS less tricky, perhaps more nxetne but more constant and trxistuorthi 
in Its effetts 

Siher arsphcnamiu, after two years’ use in Turope is being vouched 
for by several American observers as being tbeiapcnticallv as effective as 
cither arsphcnaniin or uco-aTsphenamiu It lias the strong endorsement 
of a num^r of German observers, but bas been called in question in this 
countrv It 18 given m doses of 0 1 to 0 gm. dissolved id 5 c c of cool 
distilled water for each decigram It is then diluted with 0 4 per vent 
stdium chlond solution to i dilution of 20 cc per decigram bulphars 
phenamiD a compound closelv xtlaled to nco-arKpheoamin but suitable 
for intramuscular u«o has been studicvl in tbis country by ^ oegthn It is 
intermediate betwein arspbtnamm and nen arspheaamm m manv respects 
and vyhen given intramuscularly in 30 per cent solution, is said to have i 
lower nnm^uto but a higher uUimato trypanocidal valuo than either It 
18 as ytt under cluneal investigation, but bas a promising future* 

The Technic of Arsphenanun Administration General Considera 
tions — Hegardlt s of the mctliod to lo cmploved all forms of nrsphona 
luin administration have certain iionits in common These concern Hi t 
of all the preparation used It bas been repeatedly shown that the Amen 
can made ar«phciiainiu« approved and controlled by the United St tes 
Public Health Service arc fnlK the equal if not the superior of Euro 
pcau products so there is no particular advantage in insisting on foreign 
made arsphenanun The ampule should be intact and the drug normal in 
color, odor, and consistcncv The label ihoulJ be nod The ampule may 
be tested by soakin^, it in a diainfcctaut solution which should reveal anv 
sli,jht perforation or cracl The label should le removed in the process 
The color of nrsphenamm is a light canary yellow that of ueo arsplienamin 
a darker yellow There is a corresponding difference m the color of the 
solutions VThilc discolored lots may be entirely safe it is generally wiser 
for the average phvsiciaii to reject a product which is abnormal in appear 
axwe The odor oi both piipjnlions is faintly suggestive of garnc If 
the odor is very pronounced or has a pungency suggesting decomposing 
urine, the dnig should be rejected brsphenamm is more difficult to dis 
solve than nco-aiaphenamiu and the instructions of the manuf icturer with 

T1 0 1 e f buffereil ar pi a Dm p p d II gl or gelatin is under 
luve tig t a a 1 has a yr m s og futu e b tau e f r lu eJ t ni iti tl ut 1 s of 
th ra[tulic ffeet — Aiit! 
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#rc«ipcct to the tcniperjturo of tlic ^^dtc^ should be n^idl^ followed Ycu- 
/[iirsphciniiiiii which does not dissohc readily and compkleJy tn cool uakr 
tm i> ha\c an unusual toxicit\, and should be rejected 

Ihe phjsicuu must at the outset, grasp the fact that arsphenamiD 
foriua ail acid solution when tirst dis«<jl\cd that will produce almost im 
nudiate deitli if mjtckd with a 8%ringc iftcr tlio technic of nco- 
ar>plieuaiimi It must he ucutrilized with sodium hjdroxid solution, 
prieipifatcd iiid reehssuhtel, and gi\tii luueh diluted, bj the graritr 
method I\io arsplaii uuiu di&'aihes c)sil> >nd jirouipth, is neutral, and 
ma\ bo e,ncn iii coiuiutrateil sohitioti Itcatl Ihc hiheh The plijsician 
who cannot mi\ Ins own trt-pbi n iiniii aiul iito irsplicinmin should use tin; 
rcad\ prep irod solution of irvphcii imin or give up the work ciitinl' 

All ar«phiiijiuin iiduiniistrition calls for siir^jicnl astp is Glassware, 

tubm_ s^riiiots, iKcdks, mil so forth arc »»ost couveiiicntlj slcnlizcd lu 

boiling In larger clinics w ilh sjiccul f icihtiis, tlie ntedlts ranN be baked 
at a temperature of I fe>r one hour 

Whciieior water is used iii the preparitiou of orsplieiiamiu, but pir 
ticularh for the purpose of mtruenons injection, ecrtaiu metbods of 
preparation ha\c become c scniiallj standard Hit so mchidc tic triple 
distillin^ of tile water, aioieliiic, c\|>osurc to air in order to preicut the 
roduefion of the bedrOcCiiion coiiecntrition b\ ab orption of carUw 
dioxid In this prottss of reelislillatiou tlio fi>»t and last fifths of tbc di» 
tillato from a gnen bitch should be di oardul ^\ iter thus prepared most 
be boiled for complete sterilization before it is used for mixing Water 
should not he transferred from Ihsk lo llask or poured ibnit ludia 
criminatdi after it is once prepircd, nor should it be kept lunger tLau 
twenty four hours The (eniptrature of the water it the time of mixing 
should eonform to the requircniculs of the manufacturer of the drug 
Hoorn tcnijicnturc is satisfactory lu preparing neo-ar pheinTiim and siUer 
arsphcuamin 

Glassware should generally bo boiled in distilled water to aioiJ t e 
accumulation of lesidnc and deposits of lime salts on tbc glass The wi 
mg should be for a miiumiim of ten minutes, and to piceeiit breakage an 
chipping it IS well to wrap the mdnidual pieces m gauze 

All rubber tubing and corks ‘whicb arc to be used lU ar pheiiamiu 
work, as shown b> btokes and Busman, should bo prepared by preliminary 
soakiiip for twenty four hours m a 5 per cent sodium byelroiid solutiou 
care being taken that tbo solution reaches all parts of the bore of the tubing 
This rcraoies from the rubber a toxic substance which may gno nso o 
epidemics of tubing reaction’ when a new tube is employed 

In the preparation of arsphcuamin ( ‘COo”) a solution of clieniica y 
pure sodium by droxid is essential This should bo a nonnal solution pr<^ 
pared by titration against normal hydrochloiic acid protected fiom t o 
absorption of carbon dioxid if possible, by the use of a closed buret syskm 
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The process of neutralization will be described presenth All arspbenamm 
and nco arspbenamm solutions are rather easily oxidizable, neo arspheiia 
mm particularly While arsphenamm ma% bo made up m quantities 
as high as 5 or C gm at a tune, if it is used at a single sitting neo 
arsphenamm should never be made up in this wav Each individual dose 
of neo-arsphenamm should be prepared at the time it is given, and should 
be given without delay Shaking and standing have an important lufiucncc 
on arsphenamm and neo arapheuamiu solutions It has been shown bv 
Reid Hunt and by Roth that colloidal changes take place in the arspliena 
mm solution after mixing which make it desirable to allow the batch to 
stand for from twenty to forty minutes after it is made Xco arsphenamm 
on the other hand must never be allowed to stand Shaking the solution 
m the process of preparation has very little effect on arsphenamm solu 
tions On the other hand, it rapidly increases the toxicitv of neo 
arsphenamm In the same way squirting the solution of neo arspbenamm 
back and forth bv aspiration and ejection from a svnuge with a liberal 
spray ing of air hubbies through the solutiou, also increases the toxicity 
All types of arsphenamm solutions except those used intramuscularly 
should be hltcred throii a glass adapter coDtaininc a small cotton pledget 
or m the case of dilute solutions through a funnel with a sterile cotton 
pledget previously washed through with the hot «p-ciall\ distilled water 
The question at once arises, how far the general practitioner mav be 
expected to apply these special refiuemeiita which the experience of large 
clinics has shown to be es ential to a uniform, smooth running practice 
It may fairly be said that any pbvsician yvlio plans to deyote a considerable 
portion of his time to the treatment of syphilis should install the iiece^; ary 
apparatus and personally supenive the details of the technic enumerated 
The isolated physician obliged to treat occasional eases, should conform 
to these details as closely as poasihic Fortunately the ingcnuitv of various 
manufacturers of araphcnamin has inatenallv simplified the work of the 
isolated physician Properly distilled water in ampules sufficient m 
amount for the preparation of nco-ar«phcnamm solution may be purchased 
directly w ith the ampules of the drug from certain manufacturers Ready 
prepared arsphenamm in a solution of the proper concentration in a sealed 
gla«s container may also be ohtamed This preparation is manufactured 
m accordance with the technic of locwy which consists essentially in 
driving off all the air from the anphenamin solution after it is made so 
that It may be kept for a considerable period of time without risk of oxi 
dation Arsphenamm prepared in this manner exhibits of course the 
peculiarities of the brand of arsphenamm from which it is made In my 
experience the solutions are also somewhat more alkaline than the ordi 
nary The isolated phv sican would certainly be wiser to trust to a prepara 
turn of this sort than to allow an inexpcricnecd nurse or pharmacist to 
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prcp'iro Ills solution for him from doubtful in^rcdiLiits "lud under uncoD 
trolled coiiditious lu giucnl, it iiiij 1*0 siftl} siid tint tlio pli\siciaii 
who lu tho lioht of lutidtin kuowUdi^o of '\r'phiui\»m avlunuistnUon, 
dibbles ni coiictiitr itid solutions and tip \\ iter iniMiig, is cnminallT 
nColigtnt niid foolli ird\ IrspIiLimiiuii cm lx. given on 1 woodpile with a 
fount un s>rmgi uul i InjHuUnniL medio m cnes of extreme ciner^encv, 
but this does not juafifj the cqimaleiit of such prieticc under ordiuiry 
conditions 

Technic of Intramuscular Injection-^ I ho fullouing is a quotation 
of tlic intnmuscular teehme ciiiplovcd h^ Sutton in tlio use of ar 
spheiianuii 

“ VH instruments nnd utensils and tho 4 per cent sodium lijdrate solii 
tion arc stcrilircd h> heat Ihe nrsjdieiiainin (0 4 to Oo gin) 

IS dissohcd mote of sterile water bv tho ml of roUf,h surfaced glass 
beads lour drops of ii I jur cent alcoliohc solution of plieiiolplitiialciii 
are pheed m the imxtuu to «eno is in mdmtor, and the sodnnnhvdratc 
solution is then idded, drop h^ drop, with a siinll pipet, numtiino vigor 
ouslv sinking the iiiuture until tho resulting emulsion is sliglitlj but 
porinincntlv pink in color The mixture is then elnwn into a 10 cc all 
glnis svringt and the injection immidntelj imdc into either the lumbaT 
imiscles, or better, info the ftluteil muscles Cure must be f ikeu to place 
the dose proptih m tho middle of the muscle mi«s llioro is coinmoulv 
soiiio lumbigoliki pimfora few di\i, but, if tho di)«c is pioporl} prepared 
and injected, tins is wldom enough to meipvcitate the piticat fur 
ordmirv 1 ibor llie mam iiomls to be considered in preparing fho^drug 
for lujcction are slight alkiihnil^ (for tins ixnson i i per edit NiOIl 
solution is prefcnblo to the 15 per cent geiienlK reuunineiidcd) niiuiinuni 


bulk, iiid abseilufe cle niliness ” 

The do«o IS cquilh dnided between the two sides The tccluuc cm 
plovcd Pordvee and Ivoseii in tho trcutuieut of svphilis m infants bj 
I means of nco ur>plienumm intramusculirh is substantiall) is follows 
Tho dosage scale rinses fiom 0 1 gm for infants fioiii two to twelve weeks 
of age ,0 13 gin from three to nine luontlis of uge, 0 2 giu fioin one to two 
jcirs of ago, and 0 2j to 0 } gm for children tliieo ecirs of age The 
nco arsphcnimuv must be spteiallj prepired. for lutr unuacuhir injoction 
and be neutnl, or neciosis imj icsult k spcci il medic, to 1 
long, ind It) to 20 gaoC, with i curved stop or guwl to bold it tvrml) m 
place in the buttock, is noccssiij The drug is dissolved in 3 c c of water, 
and half injected in cicli buttock, close to tho gintcil fold Tho needles 
as pm chased should bo spcciallj sliarpcucd 

Preparation of the Arsphenamms for Intravenous Injection 
Arspbcniiuin, ‘ 000,” m nqiicoiis solution, it is well to repeat, is strongly 
acid and must invariably bo iiciitrilized with sodium hjdroxid before 
administration Tho irsphciiinim should bo dissolved in tlio spccn f 
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prepared -^^ater sliaLiDj, if uccta^arj but is little as possible It is best 
to poi\ Jer the drug on to the surface of the water m a large Erlenmeyer 
flask which avoids to some extent the formation of a bolus of air-contain 
mg granules I\heii the drug is completely dissolred, the product is 
a li^ht yellow clear solution number of recent investigations have 
contributed much to the tcclmic of neutralization of this solution Two 
salts are formed in the ptoeesa of adding sodium hydi-oiid to the acid 
arsphcnamiii solution hin the addition of sodium hvdioiid is begun 
tbe fiist thin^ to appear is the insoluble arsphenamin base, precipitated 
out by the neutralization Vs the addition of sodium bydrovid progresses, 
this ha Q begins to ^,0 mto solution as the monosodium s ilt of the arsphen 
amin hasc \\hpn the addition of sodium hjdroxid is continued still 
further beaond the point of ictiial precipitation the disodium salt forms 
in inufasing proportion The best practice of the last several years has 
bf.cn the elfort to obtain tho disodium salt m maximal proportion In 
order to do this, tho immediate addition of a definitp amount of normal 
sodium hydrozid, solution (0 85 c c for each decigram or 8 5 c o for 
each gram of arsphenamin) is desirable This can be measured directly 
luto the solution from tho do cd buret The result is a rapid prccipita 
tiun and resolution yielding a deflmteh alkaline solution of the disodium 
salt If tuo drop-by dp'p mcthiMl IS emplocod a frc«h lo per cent solution 
of sodium h\ Jroxid should be used the proportion of the monosodium salt 
will bo much higher because the addin,, of aik di is stopped when tho 
la^t visible trace of precipitate disapjfcars On account of the fact that 
occasionally such solutions work back, toward a slight acidity it is 
pencralW advised to add several minims of the lodunn bydroxid aolntion 
after neutraliz ition is appircntly complete 

It appears from the reemt work of Olivet Douglas and lamada that 
the discduim salt has definitelv gieatcr ag^lutinatin„ power for red blood 
cells than the nionosodaim salt and tins consideration may in time, lead 
to a partial return to the moiiosoilmm salt tcclmic At present however 
it la better to adhere to the disodium procedure 

The amount of water to be used in dissolving a given amount of 
arsplicnaniin has been a matter of considerable discussion Attempts 
ha\o been made to giii. arspLcnainia m concentrated solution hut while 
there is no question that it cm be done the method is tricky and unsafe 
Tho Public Hoaltli Service standards ad\ocate tho administration of 30 
c c of the specnlU prcpaitd water for each decigrun. of arsphenamin, hut 
111 in\ cspcntiKC 20 c c foi each dccigi am has proicd cntireij satisfao- 
toiy It 18 not necessary to employ the full 'pnoiint dnriii„ the mixing 
process but dilution may bo earned out just before administration Vfter 
tho aisphcniiniii solution n ncutialized it should be allowed to stand 
from tweutv to forty minutes before the administration is begun 

Tilt odor soluticn aud so forth of nco-ar«phcnamiu ha\e been do* 
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•scribed The original nco arsplicimuun tcelimc called for i dilution of 
from 10 to JO cc for each decigram Havant showed that the amount 
of solution could be rodnetd to 1 c c for each decigram without the pro- 
duction of re action, and Alcxandrescii Dcrsca has sliowTi that a full Jo'e 
nnj be dissolved in as little as 2 cc. These high concentrations arc, 
however undesitible bccaUH. hard to control, so that it la inj practice 
to use It least 2 cc for each decigram of uco ar&phennuun This can 
e'isil> be admiinstcied with the ordinary JOcc Liier springe 

Preparation of the Patient — The prepatition of the patient for 
irspbciumiii admiuistrition should consist of a physical examination auJ 
CAamiiution of tho untie The physical cxamiiidtioii dioiild be adequate 
from tho sy philologic stand))oiiit, aiid take into account all evidence of 
involvement of import mt structures b\ the disease, and the acuteness of 
tiio pioccos DiLtaiy prepaiatmii should consist of fasting (patient sliouM 
mi«s one im il), and, if constipation is tho rule, a laxative (no purging) 
before injection It is also of nUvaiitago to have the patient rc«t for 
«>tveinl hours before treatment, if this is possible \t the tunc of re«ir 
iiig the iiij( ction, the patient should lie on a suitable table, with the head 
slightlv elevated Tlio arm, neck and upper thorax should bo etpoed, 
and the site of injection (usually the mcilnn cubital vein) stwiliicd with 
tincture of lodiii 1’ iticnts "ho c «kin8 aro reactive to lodin or who hare 
bad a dcrniititis in the past should be stcnliaeJ b\ vigoious scnibbmg 
with alcohol Ihc u«c of a local anesthetic, 2 minims of a 2 per cent 


cocain solution, has l>cou an iiivahnblo aid to good technic m my wpcri 
cnee fins should bo injected after the application of tho toiirniquit, 
care being t ikeii to rai*:© a small wheal in the skm iraniediatelv over tbe 
surface of tho vein, and not to inject tho anesthetic intrawnouslv Ihe 
«niillcst size of hypodermic needle (24 or 27 gage) should be used Mhen 
neo arsphenamm is to bo administered with a small needle (2J gage), it 
18 usually unnecessary to employ a local anesthetic unlc'is the 'cm n 


reached with difficulty 

Techmc of Intravenous Injection — A high degree of proficicuej 
lu mtiavcnous tcclmic is obtained only with dilhculty and by dint of mu 
practice An average degree of proficiency may be developed wd ^ 
compantively short time by learning a rigid system of approach, con«is 
mg of a senes of motions vvhicli, if exactly repeated, bring about o 
desired results in most eases Tho items of this technical procedure la 
elude (1) preparation of the needle point, (2) the position of the ana, 
(3) the tourniquet, (4) tho identification and preparation of the vcm, 
(5) tho technic with tho Schreiber needle, (G) the syringe technic, ( f 
the preventiQu of accidents and compUcations 

Preparation of the Needle Point — For the intravenous admimst^a 
tion of arsphenamm by the gravity method, the Schreiber needle (Fiff ) 
IS satisfactory The needle should be of steel or tempered gold, 18 or - 
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gage It 18 important that the guard should have enough of a curve to 
receive easily the ball of the index finger For the syringe technic, the 
needle should bv straight, IJ inch 23 gage steel, tempered gold, or plat 
mum The bcvil point of a needle as ordinarilj purchased on the open 
inarhet, is too long and the point itself has a lancehke prolongation which 
makes Its actual position m entering or after entering the vein a matter 
of great uucirtaint^ The ideal needle [loint should, moreover not pre- 
sent the semicircular cutting edge which 


It usually develops after several attempts 
to shorten or sharpen the bevel Bv hold 
iiig tbe needle slantwise on the stone the 
bevel may be brought dowm to a point of 
medium length If the bevel is shortened 
too much, the needle w J) stick and pile up 
tbe tissues over the surface of the vein 
with resultant stripping On the other 
hand, if the point u rounded even though 
sharp, it cuts a slit m the v em which makes 
subcutaneous bleeding likely and may m 
juie the vein sufficicuth to cause tbrom 
bosiv Long beveled iiecdhs c jiocially lu 
veins of small caliber, are apt to pass 
through the far side of the vein before tbe 
entire needle is within tbe lumen Long 
beveled needles have moreover a trick of 
yielding a rcti rn of blood through that 
part of the opening which lies within the 
vein, while uifiltratiou of the tisvne« re 
suits from leakage through the part of the 
opening which still lies outside the vein 
Position o/ the Inn — Tbe arm should 
be extended at right angles to the body 



resting on a slij^htlv slanting support at Fine V uvs The re die here 


desk level dircctlv before the operator shown has the proper length of 
The entile nrm and neek slionM be bare ™ «< !• « 


and unconstnefed 


The Tourniquet — The Esmarch elastic bandage makes tbe most 
satisfactory tourniquet we have ever employed Rubber tubm^, fastened 
with a hemostat or an inelastic compressor such as a towel or bandage 
13 ceitainlv not a satisfactory substitute The tourniquet should be ap- 
plied from behind forward tbe stranda crossing each other and pressed 
downward on the arm without bemg gathered into a knot The resultant 
Pleasure la much like that secured by a blood pres ure cuff without the 
la s of tune incident to inflation If the patient must hold his own 
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scribed The origin il iiPo-arspUtnamm technic calltd for a dilution oi 
from 10 to 20 cc for each dccigrnm Ravaut shoiitd that the amount 
of solution could be rcducctl to 1 cc. for each decigram without the pro- 
duction of reaction, and Vlcjijndrcscu Dersca has shown that a full do-e 
mi\ be di'solied in as httio as 2 cc. These high concentrations are, 
howcTcr luidcairiblL bccau'<. hard to control, so that it is inj practice 
to use at least 2 cc for each decigram of nco arspheuanun This can 
easih lie aduiiUKtcrcd with the ordiii irj 20 cc Luer springe 

Preparation of the Patient — ^Tlie preparation of the patient fur 
ir«phemniin administration should consist of a physical examination auil 
examnntion of tlio urine Tlio pl^^slcal cxaiiiiintion should be adequate 
from tho svphilologic standjMiut, and take into account all ctidence of 
niTolvcmont of imi>ortant structures b> the diicaiic, and the acutcnc'S uf 
the process Diet irj prepar'vtion should consist of fistmg (patient «hoiiU 
miss oue moil), and, if (.oiiMipalion is the rule a laxatnc (no purgiu ) 
before injection It is also of adrantago to ha\c the patient ret for 
«eieral hours before treatment, if this is posoihle At the tunc of recci' 
ing tho injection, tho patient should he on a suitable tabic, with the head 
«hghtl\ eloiated Tho arm, neck and upper thorax «hoiiId bo exposed) 
and the sito of injection (usually the median cubital rein) sterilized intb 
tiiictuie of lodin Patients who c «kms arc reactive to lodiii or who have 
had a dcTniatitis in the past should be sterilized by \igorou8 scnibliag 
with ilcoliol riio u c of a local anesthetic, 2 mminis of a 3 per cent 


cocain gohuion, has been an invaluablo aid to good techmo m mj 
cnee This should bo injected after the application of the tourniquet) 
care being taken to rai o a small wheal m tho skm immcdiateh over tie 
surface of the vein and not to inject tlio anesthetic intraienou''b 
«malleat size of hypodermic needle (24 or 27 o^o®) should be used Whett 
nco ar«phenamin is to be administered with a small needle (22 gage)) d 
18 usually unnecessarj to employ a local anesthetic «iile«4 the rein is 


reached with difficulty 

Technic of Intravenous Injection — k high degree of proficicnoj 
in intravenous techmo is obtained only with difficulty and by dmt of nrou 
practice An average degree of proficiency may be developed within a 
comparativeh short time by learning a rigid 3y<itcm of appioach, coc«ist 
mg of a series of motions which, if exactly repeated bring about t 0 
desired results in most ca«es The items of this technical procedure m 
elude (1) preparation of the needle point, (2) the position of the arui) 
(3) the tourniquet (4) the identification and preparation of the vem, 
(5) the techmo with the Scbreiber needle, (6) the syrmge technic, ( ) 
the prevention of accidents and complications 

Preparation of the Needle Point — For the intravenous aduimi'tw 
tion of arsphcnamin by the gravity method, the Schreiber needle (F'g 
IS sati<ifactory The needle should be of steel or tempered gold, 13 or - 
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accompli«bcd b> extending or hex the fingers, and not by moTements 
o£ the and elboii , Mbich ore apt to be coarse and ill judged Two 
distinct nioTcments should bo made the first passing the needle through 
the kill ovei the top of the Tcm punctnnUp the wheal produced by the 
cocain If an intenal of ten second is allowed after the injection of the 
local anesthetic, the puncture will he practically painless ^ hen the point 
18 clearly Msible in the skin aho%e the vein die hub of the needle may bo 
elevated and the needle advanced downward, then up and forward along 
tho course of the vein Ihe motion is somewhat ikin to sewing and 
unless the upwaid dip is made then* is nsL of transfixing tho opposite 
wall A clear entrv is signalized bv a free flow of blood from the opening 
of the hub and when this occur* the ntxlle should bo advanced 1 cm 
further up the vein, care being taken to elevate the point slightly and to 
bear downward with the fingers so as to avoid transfixing Vt no time 
during this procedure should the fingers of the left hand be released 
from tension on the skm *>f the forearm If the flow of blood is free 
tho adapter attached to the end of the rubber tube from the container 
should at I. nee be inserted into the needle hub, a small amount of tho 
arsphenomin solution being first allowetl to escape m order to expel all 
air The laght hand continues to hold the needle fixed in jiosition from 
start to finish A proficient oj/cra/or niav under proper circumstances 
support tho needle with a cotton pUslgct and fasten it m pi ice with ad 
hesive plaster, but this proceilurv is not permitted on my semee ^^hen 
tho injection is compUtel the flow of liquid is stopped by pinching the 
tube with the left hand immialiatclv behind iho adapter and withdrawing 
both needle and tubo at the same time while the nurse covers the needle 
point with a cotton pledget under pie uro If this movement la properly 
executel no leakage into the ti sue w ill result 

Syringe Jechntc {Neo-arsphenamin ) — ^The svrmge technic la 
usually employed in the idiuinistratioa of ueo-ar i»henamiu It is very 
important that tho piston should work smoothly and frcelv but without 
leakage in tho barrel Tho solution to l>o mjcxted is aspirated into the 
sjimge through a filter tip or even Hirou^ the needle alone if the 
ncedlo is small Tho tourniquet having Leon applied and the survey of 
tho vein ccmpleted, the left hand pulls down tho skin of the forearm 
fixing tho vein as m tho bdiieibcr technic The SMingo is held flat on 
the palmar surface of tlie four fingers of the right hand and kept firmly 
in plico w»h the thumb The backs of the four fiuoers are then laid 
firmly on the patients forearm stoalyiu„ and fixing the wrist, which 
prevents haphazard movements The needlr is dinctcd along tho course 
of the V ein and an entry made in two motion precisely as m (he Schreiber 
tcchiiK This method s in my experience greatlv superior to all methods 
involving movements of tho arm and wnst which are apt to bo coarser 
and Jess contia liable 
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tourniquet, this cm easily lo done by a 61 »b 1 l twist of the strands Wliea 
an assistant is available, n better di&tciitnm cm bo secured mid there 
IS less likelibood tint fbo \eiii8 to bo injected will escape compre aun 
by passiiig, under the knot The assntmt should be tiUolit to rdcaae 
tbe tourniquet cnrcfully nud without jirniif? llicre should, niouoTcr, 
bo no pulling aside or twisting of the skin which mi^ht llattcn the ran 

IdenUfication and Preparation of the Vein — The icin to be ii«ed 
should be selected, if po'isible, before the tourniquet is applitJ Palpation 
IS sometimes of more asaistanco than ins|)ection for this purpose , one linger 
should be trained to tactile acuteness Cross stroking or li^ht donmraiJ 
pressurowill often identify the >iel<Iing nd^c of mi nn isibk \liu Frcuoua 
thrombosis may bo idcntificil by tbo jerk of the obliterated cordlikc vein 
under the finoOr 

Cleuchnit, of tlio fist after the tourniquet is applied usinllj produces 
a satisfactory dilatation If it docs not, sctcral sharp slaps at the site of 
injection will often cau<io a tcini>oniy dilatation due to vasomotor paralr 
sis Poorlv deiclopcd veins niav be made distincth more accessible and 
more distended by soaking tbo arm m hot water and by the sistcmatic 
use of daily arm s^mnastica, including exercise of the forcirm and 
brachial musclc«, for five to ten minutes twice a day The inspection 
prchnmnry to entering the vein should include mi estimate of its direc- 
tion and depth, bocaiiso entry should always be ni ulo in the line of direc- 
tion of the vein to ponnit the needle to advance will beyond the point of 
puncturo Thin arms arc somclimcH moio dilhcult to enter than flcaliT 
ones, because of the imperfect fixation of tbe vein by eoiincctivc tis ue 
Scarcelv visible veins m lleshv arms aio sometimes very much nearer thi 
surface than their appearance and “feel’ sugge t The toughness of 
the skin over a vein at the wiist mnv make what seems an ca^y pro iicetire 
entry quite difficult, and care must bo taken to avoid jcrl iiig The point 
for entry should be as near tbe ojKrator and as far from the heart as 
possible, so that, if a second pimeturo becomes nccc''3arj, it mav be mide 
above tlie first to avoid leaka(,o of tbe injected liquid tbroUgh the ongma 
puncture wound 

One movement is absolutely necessary to tbe tccliiiic of cniermo * 
vein It consists m the drawing downward of the tissues of tlie forea^ 
by the flats of the fingers of tbe left hand, in order to fix the vein 7 
tension on the surrounding tissue This movement should Ictoinc a 
solutcly automatic 

Technic with ihe Schreiher Needle {Grattly Velhod) 
Schreiber needle should be held between the thumb and first two finger® 
of the right hand m piolongation of the index finger, much as a 
held in writing Tho fourth and fifth fin^^i-rs re«t on the flat «urfaco o 
the foreann and aro held firmly m position thus fixing the 
preventing jerking movements \11 movements of the needle hoiild 
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of the skin punctuic and “mother adranco made under guidance of the 
palpating finger, (7) if this procedure fails twice, the needle should be 
withdrawn and tested for patency and the point carefully examined 
while this 13 being done, elc'vation of the arm with pressure over the 
vein by a cotton pledget maj make it possible to use the same vein again , 
(8) if leakage of blood into the surrounding, tissues occurs begin over 
at another point never attempt to inject through a hematoma (9) to 
inject a little and a«k the patient if it hurts is evidence of inetRcieiicj 
never proceed to inject until jou feel sure that the needlo is in the vein 
even though subsequent events maj prove it is not (10) one skin punc 
turo may be used for several attempts, and cvcr> effoit should be made 
to have this one suffice (11) cutting down on the vein is absolutely mex 
disable m these days, and patients vvliosc tcius setin so inaccessiblo as to 
suggest the need for such a measure should be scut to an expert (13) 
patients with florid svpluhs should alvnvs bo treated ]a«t (13) the u«e 
of the jugular vein and of the anterior parietal or other prominent skull 
veins in heiedosj philitic infants is tcciinicalty not verv difficult, but in- 
quires efficient assistance and some experience we have never bad ocea 
Sion to use the superior lon^^itudiual sinus and do not recommend this 
technic and (14) fine steel hypodermic needles should be used in all 
intravenous work on infants and small children 

Pate of Injection — It his Ken shovni that the rate at which a solu 
tion of cither arsphenamm or nto-arsphenaniin is introduced into the 
circulation has a pronounced influence on reaction and e pecially on the 
production of the nitntoid crisis The rate of injection of arsphenamin 
recommended by the Unifcil ‘states Public Heilth Vrviee h 0 5 d. 
(equivalent to 10 cc arsphcnamin silution) each minute It is possible 
to inciease this rate to I dp each minute with only a slight increase ui the 
incidciicG of reaction The time of iiiicctiou shouhl be carefully con 
trolled w ith the watch and not bo left to guesswork because such estimate s 
invanably result m rapid injection Tli< lato of flow of the solution bv 
tho gravitv method can lx legulatcd by « screw clamp The injection of 
neo-ar phenaniin should not be at a more rajud rito than 2 d^ each 
minute Since the amount of solution is small the constant temptation 
IS to exceed this limit 

Aftercare of the Patient — Tlie conditions of ordinary practice 
make it difficult to give patients ideal after-care following arsphenainin 
treatment Wlienever it is possible to do so th© patient sliould bo kept 
in bed for from eight to twenty four houn following injection It is only 
by this means that one can thorou^lj control his technic so far as the 
incidence of reactions is concerned If it is iiiipo««ible to do this tho 
patient «liould nmain Iving in tho oihte for at lea t an hour after which 
he may go to liis room under «mitable escort When ambulatory measures 
of this sort must bo routinely employed it is safe to use onlv moJerate 
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Inasmuck as tlie ucodlo used in tins technic is smaller, it is unsafe 
to rcl\ on a return of hlood dt,iUii«t tho weight of the springe pi'ton. 
The third step, therefore, consists in holding tho syringe firmly in place 
h\ tho right Innd, wliilo the left hand releases tho «ihm of the forearm 
and draws hack stion«l^ on the s>riiigc pi«ton If the needle is free la 
the icm, a spurt of blood shoots across tho clear liquid m the synnge 
l)arn?l Unlesa this ‘*piirt of blood occiin, it is unsafe to proceed without 
fiirtlur considciatioii As v>on as tho spurt of blood is obtained, the 
left thumb forces m tho syringe piston ag-mist the pressure of two fingers 
embracing the end of the barrel or guard During this time the right 
hand holding tho sjruijjC, has rcmaiiial ab»olutclj fixed bj firm pressure 
on the p \tK ut a fete irm keeping tho needle cxactlj in place 

Prfientwii of {ceuicnts and Complicalions — Vr«piiciiamm and no 
arsplicnamin have a profound local irritant effect when eren a small 
amount is injected into tho suhculaiicous tissues If the amount of the 
injection IS tonsidcrable, a dense brawny infiltration develops, the center 
of which niaj undergo necrosis, lemng a slough which is cxceodin Ir 
slow to heal Iho amount of pain and disfigurement which mar be pro- 
duced h> a single such blunder in technic may ho verj senous and form 
tho occasion for medicolegal action \lmost unbclimahlc technical erron 
ma\ occur such as tho infiltration of tlio median nerve m the cubital space 
instead of tho vein Such blunders are, of course, quite inexcusable and 


do not occur if the phjsician has had proper technical training 

Vll the details of tho technic described are intended to prevent the 
leakage of on\ of the drug into iho tissue^, as well as to secure its delivery 
into the blood stream Wipo tho iiccdlo clean of all ar'sphcnamm solu 
tion before introducing, demonstrate the patency of the ne^le by a«pirat 
lUg a small amount of tho freshlv distilled water through it with the 
svnngo before beginning the piiucluro, and wash out the needle after 
each injection m tho same way, and sterihzo In boiling If» after the 
introduction of tho needle, a free flow of blood cannot be obtained, the 
followiii,, procedures max bo tned aucccssuely, to ascertain the diin 
cult> ('ll depress tho needle point without advancing tlie bevel mav 
bo shut off against the top of the vein, (2) feel for the needle point 
with the free hand if it is still above the vein it can be easily felt, 
(3) the syringe piston may stidw and may be loosened by twisting m tue 
barrel and pulling backward, (4) transfixing of tho needle point m the 
opposite side of the vein, provided tho vein has not been punctured can 
be remedied by slowly lifting up on the needle point while the needle is 
withdrawn a «hort distance, it will come away with a quick snap if 
simply caught m tho opposite wall (5) tho needle may be then. 1“^.^ 
advanced with the point raised as high as possible, flattening the n^ e 
down to tho surface of the arm as much as possible, (6) if the 
measures fail, the needle mav be withdrawn until tho point is ju't sho 
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treatment and if icaction append ttc iniection must be stopi>ed 
Epmcpbnn boiution, 1 1000 10 to 20 niiiums according to seventy, 
bliould bo oiMU sulicut uicousl> llio epmepUnn “lolutioii should be 
always at baud 1 iticnfs a\ho icact icpcatt Jl> in tins way may be given 
atropiu bypodcmiicalh gr tueutv minutes before injection, and 

the dose of aisphenamm may be spbt in two parts the first one-tenth 
being given foitv miimtts bofmc the retiiaming nine tenths 

Vomitmg — If vomiting occurs while the patient is on the fable 
it usually indicates a. full stomach After injection it is part of a gastro 
intestinal reiction and comes ou from four to tight hours after injection 
It mav be lelieved to sonic e\Unt bv copious drinking of warm water 
with emesis, followed b> eratktd ict carlxmated waters and gin^jCr ale 
“sodinm bieirbonato may give rclitf 

Hysteria — llinnr or major attacks of hv stern ina> complicate ars 
phenamiu ticatment in nervous patients Pscudosvntope spasms and 
contractuies arc flic usual muafe tatims TIic diagnosis of hvstena 
should not bo made except b\ eliminatiou 

Necrosis and Infiltration of the Site of Injection — This is alw ay » an 
evideuco of a serious lap e in tccLnic fhe sluu^it which may follow may- 
be mouths or even tears in hr ding If even the slightest infiltration 
has oteurreJ at the time ut lujcition as much solution i possible should 
k massagtd out through the puncture wound wet siline dressings and ico- 
bipSapplied and the cattmled irm placid at rest Most cases will myolute 
i adcr such treatment Pluthng it (hioii^t by doing nothiUj, should 
not he attempted If thewe is tiu«h stitfucss or contracture massage 
heat and passive movement nnv be liegun m ten days or two weeks 
Phlebitis — Examination for jildebitis should alwavs be made before 
beginning an injection since the mstt may lie without symptoms The 
vein bpcoincs an incompre sible eoi<l V solution which is too alkaline 
when injectel too ripidly (with too lirge a needle) especially predisposes 
to this condition 

Late Gastrointestinal Reaction — The usual onset of such reactions 
18 after ei^^ht hours k light dut or fasting mav prevent them, and 
rapid injection or pooi mixin^ may be a piediapo in^ factor Certain 
patients hav e an idiosy ncrasy whirdi is expresseei in this way The technic 
for the prevention of nitntoul crisca is of some, help in gaatro-inteslinal 
reactions \u iceha^, to the stomach gistnc lavage the measures for 
tre vting voiiuting and the alrami tiation of bismuth and paregoric in 
Cl es a soeiatcd with diarrhea are all helpful The physician and the 
piticnt should not take these leactious too seriously or reduce dosage 
unduly 

Tubmg Reaction — This roiction the result of a toMC substance 
present in some bruiJs of fic h nihlicr tubing runs a typical course 
bcoinnui^ with a violent chill thirty minutes after injection followed by 
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dosage nther tli ui to 'ittiiupt strcmious proetdnns Iho patient <liou!il 
invariably be in^tnictctl to cat oiilj \crj liolitl) of “^oft foods and, if 
ho can do so uitbout incoincnicnce, to fT't for the ciisumj, twelie to 
eighteen hours Iho morning of the day iftcr tlit injection, the patient 
should take a brisk cathirtic, consistin,, of an ounce of castor oil or of 
cpsom salts, avhich should be followed b^ several free evacuations Inas 
much as most of tlio arspheiiaimn is eliminated flirough the bowel, tins 
measure is e^ticinolj unjxirtmt in presenting reaction from rtab'orption 
of tlio decomposition prwliicts of the dnij. If si^ns of re icliou appur, 
it IS much safer to sio the patient per&onall) at once than to attempt 
management of his cico In prox^ or oacr the telephone If po sible, tbe 
physician should make at leist one call within the ensuing twenty four 
hours 

If patients are hospitalized, the tcmpcntiiro and pulse rate may 
bo noted at four hour inter%aU In ca c tlie bowcU do not mo\o following 
the administration of a i ith irtic, an eneni » must be used, or the catliartie 
repeated The patients should bo strongly iiuprc sed with the lll]po^ 
tance of this matter 

CoiirLiciTiONs or Aispiien\min flE\TML^T — Xot ever) thing that 
happens after ar«plKiiamin administration is duo to arsphenamm 
or to arsenic None tlic loss the physician should critically watch hi3 
patients for signs of reaction, and endeavor con tanfh to reduce the mci 
dcnco of complicatious lo hand out ar phciiamm ‘'shots’ like JnnhJ 
over a bar, with no control or resi>onsibilitj for what hapjicns beyond the 
door, 18 malpractice 

Pam— Ihirniiio piiii at the site of injection warns the physician that 
he is infiltrating tiio tissue Insensitue or obtuse piticnts ma\ not com 
plain until the infiltration is serious or nuv o\in regard the pain a 
expcctetl so that it should always bo inquired for Pun felt up the arm 
after injection is begun usiialla means that the rate of injection i4 too 
fast or that the solution is too alkaline It may Ikj followed bv phlebitis 
The treatment of pam at the site of injection is to stop and begin oier 
By slow or intermittent administration, it may be possible to compkt® 
an injection comphcateil 1>\ pain up the arm 

Collapse — This is fbo sequel of mjcctin^ acid arsphcminm or a 
highly toxic solution The patient becomes p do and pulseless an 
visually dies witbm a few minutes If there is any tune to act, inject 
Fisher’s solution intravcnouslv, 200 cc, and liOp,in its rectal 'idminist*^ 
tion at once Epincphrm may be giiui but will probabl> do no good 

Nitntoid Crisis — This leacfion usually Ix'gins after the injection 
has been partly given, and is often a sign of too rapid injection 
chokin^, sensation cough, gaspm^ edema, and intense flnsliinp ot 
face with loss of consciousness if the injection is continued, are 
symptoms Tho patient slionid ho watchcfl all tlio time while rcceivnio 



THF ilECHA^flSlI Ol TKt Vnil-M 499 

Anuresis — This couditioii is almost ipso facto evidence that un neutral 
ized aisphcuainin has l^Ccn given If immediate death docs not result 
Fishers solution m 200 cc do«es mtravcnoiislj and by rectum maa 
result in recovery Decapsulation of the tidiie\ might be considcied if 
this fails 

Jatmdice Hepatitis and Acute Yellow Atrophy — Jaundice occurring 
after the administration of ar jihcnamm i^ not to be too readih inter 
preteJ as a reaction to the drug It may !«? the result of a fljre-up in a 
svphilitie hepatitis In that case it mil clear up on continuance of the 
treatment It maj bo the icsult of gallstones It may be the result of 
a coincident catarrhal cholangitis It ma> be the fiist warning of the 
fulminating onset of acute yellow atrophv of the liver a rare complied 
tion of svphihs and also of the administration of arsphciianiin Careful 
examinations should be made (o dcfeniune the poa ihle cause \cutc 
acllow atrophj is accompanied b\ profound prosti itiou with the appear 
ap co of crystals o f taicsm and loiein^m the urme a rapid enlargement 
follow ecT Bv strmkago of'the liaer md death mlliin a few dins at the 
latest Sodium thio&ulphate inav l>o adiiiinistcied on the sup^iosituu 
that arsenic ma> be doing the damage Chico e ma% be given b> rectum 
In the less fulminating ease recovery mii\ occur 

It IS important to dutinguish the group of infectious cases of jauiidue 
which hate been rather numtious m the past two tears since the epiilem 
ICS of influenza, from the other tv|>es TreatiiKiit for saphilis in the e 
casts may predispo o to jaundice but the patLologie process it<elf seems 
to be an ascending infection from the duo<lcnuoi In one caao which cime 
to necropsy on m\ stnice pn was found in the ampulla r f \ nter and in 
the common duct There was evideiKc of duodenitis The onset is hk. h 
to be preceded by an arthritic predroiiie In such case^ much lehef is 
afforded In duodenal lavage uid irngmsium sulphite V course of cilumel 
and salts, followed bv a soft diet sodium phosphite and ox gall in 10 gr 
doses shortens tlie cour*i matcnalK althoUr^h the duration is eldom les 
than from four to SIX weiks Wliennece ir' treUmeat mav be continued 
with both ar phenanun and mercury through the course of the jaundice 
althougli tho do e should l*e icdneed anil neo-irsphenamin used 

Cutaneous Reactions — ^These miv rnugc from the mildest to the 
most seicic of complications ITrticim m ir appeir within a few hour 
after injection and re pond to epincphnn aul i cathartic Alorbillifirm 
toxic erythema begins with i clnll and a rise in tcmpenture ihout twelve 
hours after injection sometimes with high fccer The eniption appears 
tho second day aud tho tempcntnie sub ides Imoluticn is usuallv 
pontaneoiis although the phy ician max credit it to ome procedure 
which he has adopted 

Itching of tho skin after in arsfdienamm injection, and tho ippeir 
anco of an enihemitopapulir eruption m the flexures and around tlie 
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1 bi^h fe\i.r, \oimtuii,, (linrrbca and prostration, herpes and a 
piadn il decline in tcmi>erjtiiic to normal after fortj-eight hours Sueh 
IX ictions occur in ciops in elmics lu wliidi 1 irgc numbers of patients arc 
treated, and dis ippear iftcr ill the toxic substance in the tube has been dis- 
soKctl hy eontiiuud use lo prevent the leictions, all rubber articlis 
used 111 intravenous work should, when new, be soaked or boiled in a a 
per cent solutiou of sodium h^dioxid, bcifl^ sure that the solution readies 
all puts of tlio bore of the tubing 

Herxheimer Reaction — fins is not a reaction to ai'spbenaunn, but a 
constitutional and locd llaie-iip of the disease resulting fioin tho tkra 
pciitie shock administered hv the dnio While it in i\ lure no serious 
etfect'i or even a good effect in robii t tiidivuliials with 5 .encralizcd mfee 
tion but without local le<uo«3, he tlare-up mav he scnoiis or euu 

fatil if It occurs in the heart miiscle, the v ii>cular «v«tcin, the liver, or 
even in such a structuio is Iho Iiiviix, whose bituition makes it uu 
portaut for the m iinte n nice of life In t arh e i«C8 tho Ilcrxlieimcr nafr 
tion IS easily viaihlo m the form of a llaro-up of the eruption, if present 
Afost localized visible le ions show it A rise of tcinpeiaturo accompanies 
tho rcictiou in acute sNpliilis, but subsides within a fevr hours to t«o 
da>8 It follows the lir t, sometimes j1«o flie second injc'ction In late 
eases no constitutional symptoms except those resulting from damage to 
a special strueturo arise, iiul the il iic up ma> divelop more slowly Tbe 
reaction must bo expected at iiiv and >11 stages of tho disease, and be 
planned for, if a dare-up in v loc il lesion is hkch to do liami The proper 
preparition is mercurial, tho slower uid le s intensive action preTcntiug 
the acute svmptoms A soluble mercurial salt intramuscularly, two weekt 
of rubs and inedioatioii by mouth will usually take the edge off a Hew 
hcimer reaction but in some ciscs preparation mu'st be longer, especially 
in ease the Iwart or lirtr is affected 

Hemorrhagic Encephalitis — This is tho most fatil and fortunately, 
one of (he larcst reictioiis to araphenamin It is tho rpiult of ya-cular 
^ynjurv to the brain, with the deTclopment of cilema and multiple Ltmor- 
f rlia^jCs The usual onset is suhsequent to the fouith injection, and symp- 
toms may not appear for several days Depression sets in, which 
slowly into a «tupor with muttering delinmn, or even with excitement 
suggesting delirium tremens Vlcohol seems to lx. a prtdi posing factor, 
so that confusion with it is jiosbihle Finally after some hours tho patient 
cannot ho aroused, tho breathing becomes stertorous, the face puffy 
usually occurs withm three days after tho onset of sy-mptoms The vi * 

I element m proplivlaxis and treatment is rpuiephnn, which if used ear V 
j and in. large doses, may save the patient Hypertonic sodium chlon 
I solution intravenously mav be tried to relieve tho cerebral edema There 
I 18 no know n prophylaxis in the treatment regime except to hew are of alca* 
holies and keep patients under observation 
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Aauresis — This condition is almost ipso facto ei idence th it im neutral 
izeJ ar«plienatiim lias been H immediate death does not result 

Fisher’s solution in 200 cc doses intraTcnously and bj icctum nia\ 
result in recotery Decapsulation of the kidney might be consideied if 
this fails 

Jaundice Hepatitis and Acute Yellow Atrophy — Jaundice occurnng 
after the administration of arspheiiamin is not to be too readiij inter 
pri-ted as a reaction to the dru^ It may he the result of a flare-up in a 
siphilitic hepatitis In that caso it 'wdl clear up on continuince of the 
treatment It may be the result of gall stones It may he the result of 
a coincident oifirrhal cholangitis It ma\ bi (he fiist warning of the 
fulminating oii&ct of acute jellow atrophy of (ho lirer a rare eomplica 
tion of syphilis and also of the administntion of arsphenamin Careful 
csammationa should be made to ditermuio the possille cau«e icute 
■\cUow atrophy is accorapaiucd h> profound piostrstion with the appear 
a ncQ of crysta ls o f tyiosm and lencm nvthc uruic a rapid CJihrgtment 
tolloweJTtj sllnii^^o of^the liier and death within a few da^3 at the 
latest Sodium thiosulphate mav Lc 'iduuiiisteicd on the supposition 
tliat arsenic may be douio the damage Glucose niav be given by rectum 
In tho less fulminating, cases recovery ina% occni 

It la important to distinsinab the group of infectious cases of laiindiee 
winch have been rather numerous m the pa t two years since the cpidem 
ICS of influenza from (ho other t\pes Tnatnunt for \iihilis m these 
eases may predispj o to jaundice but the pathologic process itself seems 
to lo an asceudnig infection fiom the duodenum In one case which came 
to necropsy on my scryice pus was found in the ampulla of \ator ami in 
the common duct Ihcie was eaidence of duo<lcniti« The oiisit is hk^iy 
to be preceded by an aithritie pr»dn>mc In such cases, much relief is 
iifforded by duodenal lay age and magnesium sulphate cour e of c alomel 
and salts followed by a soft diet phosphate and ox gall ui 10 gr 

dosts shortens the course materially aIthon,,li the duration is seldom less 
than from four to SIX wetks When necessary treatment may be coutiiiiied 
with both ir phcnamin and memiry through the i nurse of the Jaundice 
although llie dose should Iv reduced and neo-arsphenarain used 

Cutaneous Reactions — ^The e may ran^c fiom the mildist to the 
most seycrc of complications Urticanx may apjicar within a few hours 
after injection and respond to epinephnn and a cathartic Alorbilliform 
toxic erythema begins with a chill and a iiat m temperature about twelre 
hours after lujictioii sometimes with high forer The eruption appears 
the second diy and the temjieriture subsides Inyolution is usually 
spontaneous, although the physician may credit it to some procedure 
which he has adopted 

Itching of the skm after an arsphenamin injct-tion, and the ippcar 
ance of an ersthematopapular eruption in the flexures and around the 
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face, IS a warmiio of one of the ino t intr ict iMc >ik1 ‘•enoiis of tlie cutn 
plications of arsplioiiamm administration, t\foliatne dermatitis Tk 
plnsicnn must bo con t uitl> ou Iiih p,uiril ij^aiii't it and lustnict ik 
patient to w itch for its piodromts Whilo irsciuc is such is a factor la 
its production, tins is bj no intins the whole 'loi^, and focil inJ inkr 
current infections, iJio >iicris>, hcpitic insulliciiiic) ind external imta 
tion m all he dements in its piuduction V sum) ir i ni{»tioii iiia} ruult 
from the use of mtrturj h^ iminctioii or lulranniscularl^ 1 icatiucnt um 
sista first 111 disoontmuing the use of irsphcn inim on tlic first warning of 
dermatitis Patients ulio sliow in mchiiition towaul tins tvpcof rcic- 
tiou should not Ihj hindhd l>> the p^tiicril pnctitioner if tiicre seems to 
be any occasion for coutiniiino arsphtn mini or, m fact, i«a kind of auti 
8>philitic treatment If an iftick thitatcns or dciclops, the piticut 
maj be guen sodinm tliiosulphite (ebtmtcilh pure) iiifiavcnously, la 
do es of 0 75 to 1 0 gw exm other dax, for from four to do ib Grcit 
care slionld be token to preitnt eitclim^ cold, and if focal iiifeUions 
aro jire cut tho\ should not bo timpercti witli durin„ the attiik The 
oatmeal and soda bith used for from twenty to tliirta imimtcs two or tlirce 
times a dia much relief in mo t ci«cs Ilio hifli is prepared Ir 

making up an oatmcil gruel to wliieli is added a cujiful of bikuuj 
011 cooliiip, The wliolo is slruncal tliroupli cliot ccloth mto a batlitiil) 
full of water at a tcmiicratiiro of '>0° to 05* 1 It is absohitcl} necc arv 
to apply ail ointmeiif, pitferihly Lissir s pisto without sajic>hc nciJ, jai 
mediately after tlio patient kaaos the bath to picicnt c\ce iro dryin 
Tho stomatitis and conjunctuitis must bo dealt with syinptomaticalh 
Alkalinization by mouth and I ishcPs eolutioii by rectma are of raluc 
Diarrhea anth colonic uiccntion occurs in some cpidcinies Patient* 
with such conditions aro much bittircired for m a hospital m experience 
hands than at home If tJiiy siinno the fourth week, lecoicry is proba t 
Arsphciiamm treatment at any time m the future is attended with n 
of rccnirencc 

Pneumonia — Patients who lino slight lesjnnitory infcc'tioiis, es- 
pecially during epidemics of influenza and so forth, iniy develop pnen 
jnonia after an arsphenimin injection Such an occnri'cnte likewise 
raises tho que tiou of insufticuntly alkalinizcd irfcpiicminin 

Aplastic Anemia — "Mooio and Kcidcl line cillcd itfcntion to t 
ram but grave complication of the adnumstration of uco iisplamuiiu 
cannot be iNpic vtions to aii> Usr of Ai si iiev vjiiv — Alany api’crcn 
jnsnally oc Q^tjons to the ii'ic of arspliemmm miy have arisen from fm' ^ 
jelcraent m can IxJ little doubt that the plivsicnn vvli" o tcchnu- ** 

jj jud w largej s„ rcmmdcil of tlie Inimful jHi-sibilitics tint ho ishkeK 
' solution inti^g ot the drug to the lowest jiossibh amount As a mat cr 
a_no kuov^j^g^|gi.j,jg j{g arsenic content and its adnimistration dircc 
13 antjjjQQj gticam, there are few drugs so icmarkahly foolproof as 0 
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arsphcnamins There <Io howerer certain contra indications which 
may lie emuneratetl as fonowa 

iisphenamuis are hcintotoyic md vaaeulotoxic and for this rea‘=oa 
should bo used niort c uUiousIy m patients wub £a%c dama^^d luera, 
myocardial kaions aucurjams 'ind artenoscleroais Hypertension of the 
essential t\pc, boucicr, is not an intrinsic contra indication The exist- 
tnto of an acute proees-> or pxtensuo syphilitic iiuoI\ement of a vital 
stnictnie because of tlio nska associated Aiith the Hervhenner reaction 
must be regarded as a relative contra indication to the use of the arsphena 
mins until after mercurial prej>aritirn 

Vrsphenaimn should ne\cr he used until a physical examination of 
the patient his Ixcn made to ditcnniue the activity of the syphilitic 
[iroce^s and the extent of and localization of dimage To treat a patient 
with ar«plauamm siuiph because he has a p «itirc Wasscmiann reaction, 
yvithout studjing his ci«e from the standpjmt of the entire disease, is 
a criuio 

Arsphenamiu is rehtmly contn indicated < pecially early and in 
large doses, iii all casta in which npid hciling of the ksions will deprive 
tho affected structuro of its power of physiologic adjustment with con 
sequent inadequacy or breach of conipciisitiou The myocardium, the 
vasculir sjstem tho Incr ond "o foi-tli ire all examples of structures 
tliatma} be scnouslv injund bv rapid heiling 

Ivcspiratoty infections w a relative contra indication to tho uso of 
arsphoiiamin especially on account of the intnvisculir 'ij^glutination 
changes that mav piuyohc pulmonary congiation if tht patient reacts 
(nitntoid crisis) 

Patients with febrile proctssc tolerate aiapheiiamin poorly unless the 
futr is duo to syphilis, m wlmh case the respou o is prompt Pyelitis 
and tuberculosis as coniplicitions of svpiulia may hamper tho use of the 
drug and rest m bed miy lie tiece aary hefoie it can be employed In 
ill such ca 08 nco-arspLtnainin sttina preferable Afebrile tuberculosis 
and renal conditions other tlian pyelonephritis on the other hand, do not 
Bccm to contra indicate a rcnsonille di e 

Ircvuiua ixtciisiye and teyyrc dinnatitis of any type is a relative 
Contra mdicition and rociut r>foIntjye dermatitis is an absolute contra 
nidicition to tho use of irsflienamin 

Fnmai-y optic itropliy of whatcyer cau e his in my experience been 
a rclatno contraindication to the use of tho aisphcnamins Certain 
patients may tolerate the drug well, but a fair proportion are promptly 
rnadt- yvorse 

Tub Iodids 

General Considerations — ludm was first administered by ilartin of 
Xube'clv m lySl, in (lie fonn of burnt jioiij,e for the treatment of ycueroal 



502 


TIIL TRLAliU^l or SIPHILIS 


ulcers of tlio tliroit In 1S34 Wallace of DiiLlm cinplojcd pota sium 
lodid iiid pointed out the indications and contra indications for its use. 
Under tlio inllucncc of tlic Trench school the dru^ ittiincd a recognized 
place 111 tlu trcUnuiit of s\phihs, iiul, ii anjthin^, uis rated Iiighcr 
thin Its real menta descr\cd It has, however, i real place m the ^lanao^ 
incut of the di'icaso which, while still ill defined, is eradmlly approachin, 
rutionaliz ition 

The net ion of lodids is entirely non specific, m tlio sense that the JrUg 
as gnen li is no si»irillicid tl jwwii iiid dix'* not a])p ircntl} stimulate the 
liodj to destroy spiiochotcs On the other hind, it docs accomplish the 
icaolntion or he ilinp, of uiiiloiii ituiis tissue and, since the csviitial 
pitholOoic lesion of nctuc svpliilis is i giinulonn, it exerts an indirect 
intlncnco on the pio^ic s of the discisc The mechanism of its ictiou, 
while not completely understood is iKrhaps best ixiilaincd by the theory 
of lobluig. and Pctcisoii, which iiinmt iins that the loJin ion combines 
with the unsuturated Jioonls of the Wood, which cuiistitiito the firpio 
luhibitnc intclianisni B> thus ijuttnafine, the jnjtitrvjisJD, the protco 
htie fennents of the blood are released to brin^ nboiit a lysis of the granu 
loniatous tissue The scUctnc nclion on ^ iiiuloinatons tissue is ciplsmcd 
by the ob«cnid excess concentration of lodiii in siidi tissue, both in 
s^pliilis and tuberculosis 

lodin IS thcicforc in adjunct in the treatment of syphilis 
puriiosc IS to dispose of tlio c,rjmiloinatous and fibrous liyiiorplasns which 
chanctonze the disease m nil structures While it docs not net on the 
organisms, theoretically at Ici'-t, it cxiwsts them by the lysis of thetusno 
in which they are present to the better action of spirillieidcs and reust 
ance-buildcrs such as ar^phciianiiii It is, therefore, commonly spolefl 
of IS 1 ‘ mobihzor” of '•pinxihctos a term that is e iKCially popular m the 
icccnt re>ivil of lodm treatment to meet tho resistant and Wa'iscrma^ 
fast types of infection The dni,, «bould iic\er lie u'itd ilono m «yphi 
that 13, without either mercury or the arsplicnauims It is especial v 
valuable in conjunction with mercury, hccause araphenamm has a certain 
amount of non <ipecific action on gniiidomas which mercury seems 
1 iclv While it may be cmplo^cd in early syphilis, it is preeminent v 
adapted to use m latent awd late «,\plu.U<», axid la specud types of Ic'ions 
associated with plastic e'xudjtis such is tho mcningitidcs It m theoretic 
ally useful in the resolution of vasculir fibrosis, and is In fact one o 
main reliances m cases of va«»cular syphilis of all types j 

Various combinations of lodin haie been ji opened at one time 
another, but as yet none has demonstrated d distinctive superiority over 
tho simple sodium and potassium salts Organic combinations su 
‘ minon,” for example while tho subject of much controversial literature, 
do not as yet seem to have justified their existence 

Sodium and potassium lodid, avhile of tJie same molecular constitu i > 
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differ m tlieir phjsiologic effects, accordiiit, to tlie work of Osborne Of 
the two, the potassium ^alt produces a lar^jCr pioportion of sodium lodin 
protein combin ition with the blood serum There is ceitainly a well 
defined dinical impression that the potassium salt while somewhat more 
irntaticg, is also more cffectue therapeutiealh 

Potassium lodid can he administered bj mouth and bj rectum and 
sodium lodid by the same routes and intravenousU besides Potassium 
lodid can oiilj be given m minute doses intravcuoiislj The concentration 
of the drug risen rapidh nfttr administration and when given b\ mouth 
niaj be luamtaincd at a fairly high level Elimination is cntireU bv wsv 
of the kidiicj Intravenous u c hi^h peaks of concentration with 
(orrespondiiio drops Tht comeiitratiou of lodiu in the spinal fluid cm 
be greatly increased by lutravinous administration much less so bv 
ordinal) doses bv mouth The utilit) of intravenous use is however not 
jet conclusivtl) dtmanstrated from the txpenincutal side Intraepinal 
uso, recently tried, has no dtoionstrahle value and may be dangerous 

lodids share with hromiUs the power to induce in the bodv tint state 
of allergic susceptibility of a non specific tvpt. which is c\pres ed bv the 
luetin n. iction m svphilitic patients In other words the administration 
of lodid to a normal person may cause him to give a positive luetin test 
and to react, as in the ease of luetin to colloids such as a,i,ir and so 
forth This tissue allergv maj be part of the non specific Jefeii c mecha 
iiism of sjphihs and may explain some of the favorable action ot the dru^ 
on the disease 

lodid by Mouth — I beheve that the potassium salt is preferable if 
well tolerated The drug ma> be used early in the course ot the disease 
capecnil) if there are evidenciaof imohcmcut of the nervous sv'tein Two 
tvpes of doses are recognized the small dose, ^ to 10 gr thiee times a 
dav and the lar^e dose, 30 to 1^0 gr three times a diiv Idiosvucrasy 
seems more marked with small doses and certaiiilv so far a chemical 
anal) sis goes, tht coxiceiitrativn of lodin obtaiucd is much leaS The thei a 
pcutie effect on granulomas other tban svphihs is iKo licttcr with larger i 
dose It 18 tlitrcfnie uiy priclice to use do es raii^jing from 20 to loO*' 
gr three times a dsy b) mouth 

The ascending dose la i tradition of uncertain utility because it often 
appears that bv beginiiin,, promptly with n large dnse the patient escapes 
reaction cntirelv It is customary to increase the do«e from 1 to 5 gr eac'i 
day until the maviuiura is reached The do e should then remain at the 
maximum until the dnig is discontinued or until reduction is foiccd bv 
developing ludism 

The best time to give lodids is before meals on an empt) stomach 
The drug then quieklj leaves the stomach with a minimal amount of 
disturbance An aqueous 1 1 solution (not saturated) enables the patient 
to take 1 miimn for each grsiu Dilution bel]>s to diminish intolerance, 
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and tlie entire di\’s do«io inij Ix) put m a gallon of water and drunk at 
odd times with good effect 

Sodium lodid Intravenously — ^This method, developed in the past 
ten ycir<!, c\ ides «omo of the reiction ptodtieinj, qualities of administra 
tion by mouth, and peiiwita of a lii„li concentration, especially in the 
spin il fluid riiis concentration is to somo extent proportional to the 
extent of mcnuioe \1 rt iclion, as shown by Oshcnie, and hence the mtthed 
19 cspccialh ippheihlo to patients with hig,h cell counts m the fluid, as 
m early syphilitic meningitis llio drug must be chemically pure and 
given 111 10 per tent solution in specially prcpiicd distilled water, as in 
the caac of araphtnamin The dose is from 2 6 to 10 gm daily Small 
veins mav be tlirombositd b\ it in time, so that it should not be u'cd on 
“one-veiii” patients Xhtro is no object m giving kas than o gm dailr 
because equal concentrations can bo «ccurod by laig,o doacs by mouth ill 
patients, hefoio ix-cciviug sodium lodid mtraveuonsly, should bo given a 
twodav tolorauco test by mouth If iodi«m (not acne) develops, tha 
intravenous method should not be used 

CoMiLiCATiON'ioi' loinu VoviiMaTitATioN — Tlio rccogHizcd rcactious 
to tlio lodids includo eorvyji. la rviigvai ed ema, gastroiiites tiinl d isturb- 
aneos. and various ciinuco iis imnu< sf ino iir iiiclu'dilL~iodiiJ~^ctIeriegg* 
tativo and framl>csiaform Icaioiis, angioneurotic edema, acute bullius 
lodfun and exfoliative dennatitis 

Coryza — Tho corvza of lodism usually appears with the sradhr 
doses and within two or threo days after administration is begun It ua? 
clear up spontaneously as tlio do»o is mcreasod, or following a qiflck Jump 
to a dose above 30 gr three times a dav Diacontinuiug tlio drug iml 
bepnning over is less often helpful An effort should always be oi»l® 
to push tho dosage beyond tho jKiiut at which tho patient has this reaction 
Sodium lodid by mouth or even at times intravcnouslv may bo tolerat 
when potassium lodid is not, but true lodisin in general contra indicates 
intravenous use , 

Laryngeal Edema — Laryngeal edema occurs only m extreme grid« 
of lodid idiosyncrasy, or occasionally following tho intravenous use ® 

drug Tho appearanco of pronounced boaracncss IS a warning sign an J 

IS better to discoiitinuo administration than to pu«h it too far LarjUc 
and broncliial spasm with severe asthma and coughing and wheezing 
occur occasionally following intravenous administration It is promp ; 
rclieval by epincphnn . 

Gastrointestinal Disturbances — Gostro-intcstinol disturbance^ vvi^^ 
tho administration of the smaller doses are rather couiinon and nmy 
avoided to aomo extent by large dilution and giving tho drug before mi? ^ 
The unpleasant metallic taste m the mouth duo to tho elimination o 
lodid in tho saliva is in part rcaponsiWo for tho anorexia Soduun m 
by mouth is somewhat le>3 likely to produce icaction than potassium m “ 
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and in tEo very few patients nho, because of intestinal intolerance, 

cannot take lodids by mouth, intia\enou3 administration may bo subati 
tuted if necessarj 

Cutaneous Reactions — Cutaneous reactions to todid ba\c a ^sidc 
range and \ary from an insignificant acne to acute fatal bullous lodi'mi 
Tho mild lodid "icno can be controUtd to some extent by reduction of the 
carbohj dratca m the diet and tho use of lotto alba or ^ lemtnckx s solution 
(liquor calcis sulphata N 1 ) diluted one part to sixteen of -water Tho 
fungus and vc^tatne t^pt.8 of lesions are much nioie rare than acne 
and are an expression of an idiosyncrasy which probably cannot be over- 
come Acute bullous lodism is the product of an extreme idiosyncrasy 
and may bo fatal Intravenous administration of lodid without prelim 
mars testing of the patients tolerance may precipitate an extreme grade 
of general erythema and edema In patients who arc susceptible to ex 
fohatno dermatitis been known to produce an outburst of 

this complication Angioneuiolic edema occasionally complicates both 
tho oral and tlio intraaenous administration of lodids Localized edema 
may invoho one eyelid without fnrtbcr symptoms of lodism If tins 
appears it is best to discontinuo tho drug 

NoK SPEClUC TrEATMENT OP StPUlLIS 

From time to timo entirely non spceitie agents have been emploed in 
the treatment of stphilis with a view to securing a general or siatemic 
resistance against the disiasc Most of ikese procedures haio involved 
tho induction of fever by ibo injictioa of tubcrculm or other foreign 
proteins Their value is as yet iiiidtkrmincd 

The Ratio’salb op tub Combined Tpeitment with Arspiievamin 
AND Mebcobn 

From the foregoing suiumancs cf the thcrajwufic action of arsphena 
mm and mcrcurv, it may ea«ilv be won that both drugs mu«t be used in 
tho treatment of tho large majority of < ises If a markedly spinlliciJal 
treatment is important as in early syphilis the arsphenamin pha'se will 
assume special intensity On the other band it is never safe to trust 
purely to tho spirillicida] virtues of ar pheiiamm particularly in tho 
earlier stages of the disease wbem the orgamsnis are actively reproducing 
and of maximal virulence Inasmuch as a spinllitidal arsphenamin 
technic not only docs not build antibodies for rcsistanie, but may leivc the 
patient actually impoverished in this le^ard the admimstrafioii of mercury 
early iii tlio disc iso lionid iKgin before the close of tin. arsphenamin 
phase It shouU iw Loiltiuued thTOU...hout the rest iiiteml between ars- 
pheinmiu courses an 1 should overlap into the spirillicidal phase repre- 
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scnttd tilt succotdnig ‘ir<«i>licniuiiu course Oiilj m this w&j esn tie 
patitut be ktpt under the influence of an inununit} building as well as ai 
organism dcstro'ing thorip> 

l\licnc\er i syphilitic infection imoircs an acute phase in an iin|wr 
taut and ahculy d imaged structure, it i» a general prnitiple that treatment 
should not bcpiii with nrspheiiamiu but tint for a iambic period tic 
slower appro ich rtiiix. enttd by mercury sliotild be t^lplo^c(l llis 
incrcun d prtpii itioii tioidb at lent a pirt of the Jarisch HcrxLcimcr 
rcattion Jhc length of tins pnlimiiiary incrcnmlization larics grcatlr, 
fiom 1 week to two in moderate ^rides of meiiini^ed iieiiros\-phili8 u 
mam weeks or inontlis in the treifiiient of hepatic and cardiova'icular 
8\p}iilis V soluble mcrciin il bill intramuscularly, if the patient’s gta 
oral condition docs not eiuitra iiulie itc, is one of the most rapid and effte 
tno methods Imiiietions ire relatuilj slow, and not less than twenty 
to fort\ '*{iouId Ih .1 itginle*! as cssentiil to i good preparation Jlcrcuri 
In nidufh «!iouM not Ik. included anions the nitthods of mercurial rffp 
antion except in coiijujietnm with uiimctions Ibo ar«pbeoamm plia*« 
of the tceatmeut of late svphilis must, I lichtie, lean more deciJedlr 
tow irds ninderitc do«os ind Ksistanco- timul itiiie, effect* In esib 
9\ plain the patient aliuuld Iw kept toiiMuUiy mnlcr the itiilmncoofoue 
or the other dru^ for at lca*t i year, but m late *y jdiilis tlic interim jieriod’ 
of four or more mouths between ar^phonanun courses sboiild coiaist ul 
alteinitini, complete r< t and moilcratc mcrcurialization by jnunctuns 
or intramuscular injections 

Considerable ililfeieiito of opinion exists among various oh ervers as 
to the desirability of employ mg ar«pbcnamm ami metcitrv simiiltaneou'oi 
rather than in iltornation Pcrsomlh, I Into alwoas Ken an advocated 
the simultaneous use of the two drwga whciiovci poatiblc I bclieie there 
13 a definite a>ncrgistic action, md that the patient is thus a^^ureu o 
both the protection ascnbablc to a stirauhtcd rcsistanco and the 
effects of spirilhculal action \Vech«clmann, and liter Eickc, object 
to this moile of treatment on the ground that it produced senons effect* on 
the kidnei but in a number of years experience with it I hare seen Ji 
or no cUmcal evidence of this Schambcit, has 8u,.gcsted that the coai^ 
bined use of arsplienamin and mercury interferes with the elimination 
arsenic, with, an lucrcavc of arsenical complications ^ caicful stu v 
tins question in cnniuction with the incidence of cxfoliatne dermatitis o 
the service of tho Section on Dermatology in the Jfayo Clinic has a* 
to demonstinto any such lelation The incidence of this distmctiv^^ 
arsenical complication is no hit,her on this sen ice than on that o 
Johns Hopkins Hospital m which the two drugs are used alternate V ^ 

Whenever therefore the patient la not hampeicd by definite con r^ 
indications, I bolnie that the simnltaneous use of mercury and ar'p 
nvin IS the most satisfactory way to secure really ngoroiis tieatment 
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COLLATERAL ELEMENTS IN TREATMENT 

The treatmtiit of an} 'f>phibtic infection iniolves a number of 
factors besides the mere tccbnic of the use of arsphenamin and mercury 
and the lodids Ihcse faetuis will Iw taken up under (1) appraisal of 
the defense niechanimi and ihe deci ion uheii to treat and iihen not to 
tieat (2) the general higieiio of the syphilitic patient including syphilis 
and marriage, (3) personal hygiene (4) the effect of treatment on the 
general status of the patient (S') focal and iiitercurrent infections and 
uiinan letention, (C) mental state of the patient and (7) therapeutic 
lontrols in siphilis 

Ai PBAisAL OF TUB Defensb Mbciiamsu and thf Decision When and 
When Not to Tbevt 

In the earh stages of st philis the problem of the phy «iciau confruutcJ 
nitli actne syphilitic lafcction is a simple ono Treatment is morally 
and medically oblipaton aud the fiillist rcsouixcs of modern methods 
should bo tigoroush cniploiid m an effort to suppress the inftctioii at 
its onset On tho other band the decision uhtther or not to begin treat 
nient in latency, aud how far to carry trcitmiiit m uiv type of case is 
more difficult and can hardiv m our pre <ut stste of knowlodj.? bo inado 
the subject of definite rules However one gcnerdl guiding principle 
may bo indicated aim to treat the moyont> of patients well bevond the • 
JisspjKaranoc of all active svmploms and signs of the disease if it cm 
be done without demonstrable ill effects Tins includes not alone the 
disappearance of visible lesions but complete serologic negatmtv on blood * 
anl spinal fluids In earrvui^ out this plan bo careful to distinguish 
between aetiTc lesions and residua or scars and do not exjitet to treit 
a tabetic until ho recovers Ins knee jerks or until his pupils again become 
mobile to light 

\t times the decision as to what rcpicscnts active process and what 
represents ineradicable residuum is very difficult The positive blood 
W isscrmann. reaction was for some tune ncccpted as a symptom of ac- 
tivitv Until it liocanio negative andstivodso the patient was considered 
actively svphilitic k reaction agsinst (his |K>iiit of view developed some- 
times even to extreme A positive blood Wassermann reaction in the late 
stages of the disease may be a mitter of no immcnt in a certain pro 
portion of cases On the other hand a caivful investigation of patients 
whoso positive blood Wa serraann reaction apjieiis to {»cr«ist as a scar 
so to speak does not alwavs icassme ono as to the benign nature of the 
syphilis It 18 best therefore to leave the matter undetermined for the 
present, and to grant that the fiveil or le utant po ifive blood \\ asserninnii 
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reaction bo 'v matter of no cou<5e<jucncc, but that its lick of con'o- 
qucnco can oiil^ bo c tablislicd bj piinstikuio and complete cxaminalioa 
of the patient from c\or> itimlpouit mil bj oUcrvatioii throiighoat s 
period of jtars 

In the appraisal of tho patient’s status before beginning treatmmf 
ago and tune factors must be carefully eoiisidci-cd V rcccntlj acquired 
infection in a man between fiftj and sciciity jeirs of a^c demands vigor 
ons treatment, for the protection uf the social order cieii more than fur die 
cure of flic patiint An infection of loiip, st iiiduij,, daf 111^, hack from twcutj 
to fort) jear*! in a patient of from fift) to sc\ent\, on the other hand, 
demands \cr) liftio if any treatment flio long duration of the infection 
in the I itter case has done awn> with the risk of transmission, and pre cr 
vatiou of tlio patients liialUi tlirouji so loiio a period of jears without 
signs of permanent damage has f iirlj cat ibli'^hi d the abilit) of his dcfcu'c 
mechanism to take care of bun for liis few remaining years It would, 
tborcfoic, bo foil) to intcncne Tlio obier«o «idc of tho picture is tbt 
of tbo patient lu tbo tlmtics or fort’es with i prcnoiisly untreated 'vph 
ihtio infection apparenth HMuptomaticall) latent although still with a 
positive Wassormami reaction on tho blood Such a patient should prac- 
tically iicTor in iin opinion, bo lift (o his unaided defense uiccbanism, 
no matter Low well ho may seem to be lie has too manv years m which 
to develop aortic and m)ocardial Jt-ioiis, chronic vascular changes in the 
central nervous svstcin, giinimatous infiltrations in tlio larger viscera, to 
mako it justifiable to allow bim to run bis course Our means of dot*’’®' 
ing poicnti ill) serious changes in tbeso structures aro too crude to jii^tify 
leaving tho future entirelv to clinical ob«ciwatioii Tho first ajaeptom 
detected may bo an attack of angina qicctons or the physical signs of a 
well marked aortifia in optic iicurorctimtis or guniiua of tho stomach 
Even tho repetition of the general examination and tho Wa« ormanu 
reaction on the spinal fluid docs not ncceasanlv disclose all the chants 
which ma) go on in this patient as tho result of forced reliance on hn 
mflammator) defen«5c For this reason, piticnts under fiftv years of age 
should, 111 general bo given moileritc and faiil) prolonged treatment, m 
luvcr^o proportion to tho duration of the infection The shorter tho dara 
tion, the more vigorous the treatment. 

When (ho patient with a definite md 'satisfactor) history of sypluhhc 
infection and dcsultorv or apparcntl) inadequate treatment has 
svniptomatically and <«crologically negative m even particular, w a 
course shall wo pursue? Shall we, after one or two )cars lapse 
ment, attempt to mal c up for this patient's earlier lacks, oven tboUj, 
he IS serologically and clmicalh normal? In cases of this tj'pc, I 
inclined more and more to dccido against further treatment and m aroT 
of observation \t times it is difiicnlt to prove that these patients a^ 
had syphilis After all, what constitutes adequate treatment ? It is 
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ment sufEciect to stop tbe tranamission of the disease and cause the per 
manent suppression of all its manifestations In some cases it niaj even 
bo contended that the first one or two arsphenamm injections accomplish 
the entire result 

Patients who haie had fair treatment and who are apparently normal 
at least two jears after all treatment has been discontinued are, m mi 
opinion, kgitiinafe candidates for ol)Scr\atiun If the treatment has been 
definitely inadequate the} should he scrologicallj positive or show detect 
able relapse especiall} m the skin and nenous 8 }sttm If the treatment 
has been mow iicarl} adequate it is not likeh that the patients will develop 
manifcstatious without serologic or 8 >mptomatic waminj, of the recurrent 
tjpo which will permit the detection of Ihcir rehpse In making this de- 
cision to observe, rather than to treat an inadequately treated case much 
emphasis should be placed on the time clement# m the situation The 
tcndcnc} tow ard spontaneous 'Wassertnann uegativit} on the blood becomes 
more and more marked after the first two jear# of the disease The pa 
tient whose infection is of more thsn five ><ars duration and whose treat 
ment has Uen grossly inadequate ncvds most cartful investigation for 
signs of actmtv and ma} better be treated on general principles rather 
than left to observation On (ho other band, a patient who has shown no 
manifestations of relapse for two or three vears in an infection of less 
than five vears’ duration is more likdv to be cured 

The amount of space which it n. quires to deal with these provisos illus 
trates ver) well how much tho fartor of judgment in the individual case 
must determine therapeutic decisions No rule can be accepted as uui 
vtrsall} ajiplicable 

The existence of positive contra indications to treatment must of 
course alwavs bo reckoned with V patient with a probable malignancy 
winch 18 practicallv certain to cause bis death before the svphilitic infec 
tion can overtake him should be treated only with a view to increasing bis 
general svmptomatio wellbeing Active pulmounrv tuberculosis in gen 
eral takes precedence over syphilis m treatment unless the actn ity of the 
svphilis directly endangers the patients contacts On the other hand, it 
must not bo forgotten that judicious treatment even for latent syphilis 
particular!} with arsphenamm after the fever Las subsided mav favor 
ably influence the course of tuberculosis by controlling the complicating 
8 }phili 8 Syphilitic infection appearing in the course of other constitu 
tioual conditions such as pcmiciuns auemn dinbcte , exophthalmic goiter 
and so forth, mav have to be treated within the limits of tolerance imposed 
h} tho general condition Goiter mav reduce tolerance of ar-phtuamin 
and interdict lodid On the other hand there could be nothiu^ more in 
cvcusablt than to forget the comp]iuitin„ S}pbiiis, or to regard it ns a 
tnvialifv mtrcl} btcuiso for the moment it is ourshadowed b} another 
and mow acute condition Cases of this type constitute the medical 
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sc iiidala of '^vpliilolojpc prictico md irc all too numerous To'jccaae 
of epitliclioina of the tongue, in ^illicit the Was ermann reaction is pcwitne 
operatnth cured onlv to doclop uii tiionnoiis incur\sm ten ^ca^s lakr 
because bi'i a\pbilia, i]fhouf,li recognized at operation, uas regarded as 
inactne or a initter of siud) moment, is to witness the overshadowing of 
svphilis bv surjvrv lo see tliL gastric crises of tabes dorsalis appear a 
decade after the recognition and ignoring of svphilis as a complication of 
c^oplitlnlmic la to v'ltne s the complete defeat of paveiitnc medi 

cine with re pcct to syphilis 


GlnLUVL ll\«ll\t OF TUL SVUIIUTIC PiXlCNTr 

I verv svphihtic patient ‘‘hoiild have explained to him at the outaetm 
casilv undcrsfnmhble terms the imchaiiKin of trinsmi^sion of his disease, 
lie should be impressed with the following points 

1 llic nbilitv to transmit flit dise isc is greatest m cirlv vears 

the tvfth voir tin nsk of triusmissimi dimmishes in the raijoiitj of casei 
to the point at wbicb it is almost negligible The patient imiit bo told that 
bis individual cise nn^ present vinatioiis wliicli invalidate this rale 
(mneovis rclapsiiia ivpe) 

2 rrcntincni controls the mfcctiousuess of the disease, but it does not 
noccssanlv ginrantcc non uifoctioiisness exccjit immediutelv after an 
arspbonamm injection It is a matter for question whether it is advisalU 
to give the avenge piticnt anv impression that modem treatincut cm 
shorten the hve-venr rule regarding mfcctiou8nc«s While there cau be 
no doubt that it does «o in a considerable proportion of c.i^cs, the occawonv 
when It falls to do so arc verv apt to l>c the most tragic imaginable 

3 Svphilis is trinsrnitted hj moist nud intmiatc contacts, kissing an 
sexual rrl itions arc therefore the ide il means of transmitting the orgaii'^w 
from perwu to person The patient vvho has had syphilis should ab olnfc } 
ihiiidon kissing rsjHcnllv on the lips Sexual intcrcoiir'ic should 
rCoUlatcd liv consult itioii with (he physician and must depend onti® 
make-up and cuinsc of (he case In general, the iiinn irncd should ab«tn’n 
from se\inl relations through i pcrioel of three prefirahlj h'C, vcais 
after the onset of the discisc Sexual relations between husbaiui and w' ' 
dioiild be Imiitcd to the tune dunu^, which tho jiaticiit is actnclj uU' cr 
treatment with arspliciiamiu and should bo surrounded with protective 
precautions during (ho pn>batioiur> period, m which relapse is hciUo 
watched for The possibility that the semen itself mav he infectious ns 
dcmonstrited by Lborson, must bo borne m mind m the use of protec i 
measures 

4 The patient roust be vigorously imprea«ed with the fact tua 
lesions on or about tho mucous membranes, the genit dia and the anus luu® 

- - - liemonlioias, 


be regarded as suapicious This applies to aphthous erosions, 
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and the like, as -v'tll as to the more suspicious mucous and hypertrophic 
lesions The patient should be shown how to look, for such recurrent 
lesions and he told to assist the physician m their detection The risk of 
produciDj, a s^phllophcbla m this way may be home m mind, hut m gen 
eral the cooperation of the patient la so necessary to the detection of 
relapse that systematic education on this point justihes itself 

5 The infection is transmissible by moist articles of personal use 
For this leasoii the patient should be warned not to use public drinking 
cups and should be persuaded so far as pos&ille to use only Lis own dishes 
and towels Pipe stems razors and the like should be strictly for his in 
dividual use All dressings fiom actne lesions should be burned and the 
patient should sleep alone 

G The irnportaiico of irritants in the production of infectious recur- 
rence 13 y matter of gT< at moment m (he active stage of svphilis Tobacco 
13 particularly responsible for a t\p( of irritation which seems to favor 
mucous recurrence in the inoutli aud throat For tins reason every syphi 
litic person should lx instrucUd to give up the use of tobacco Chtonio 
sources of imtatioTi, such as canons teeth bad hygiene of the genitalia 
irritation from frequent intercourse discharges from urethral aud ccryical 
diaeases, may all contribute to the dcyclopment of syphilitic hypertrophic 
lesions crosious aud so forth 

7 becrccy is one of the fetishes of the medical profession yyith reaped 
to syphilis Granted that (be gradual remaLin„ of public opinion now in 
piogrcsa yvith reference to the stigma of svpbilis has not yet reached the 
point at which the paticut can announce his infection fiom the linusctops 
or discuss it in his club the fact remains tint the ethical and public health 
obligations inyohcd demand that at least oue iieraon be fulK informed as 
to the nature of the situation This petoon is the husband yvife or extra 
marital sexual pirtner The risks to yvhich the i ninforraed nnntal 
partner is exposed by (be actiye syphilitic are so serious that there can be 
no po ibic justiiication for the con piracy of outrageous siUnce yyhicli 
constitutes one of the lamentable traditiona of m older avphilology If 
the tactful physician yvill give the infected patient the bcncht of auv doubt 
uliiLh may exist aud will pass over aaoid or explain in a humane apint 
the fact of infection, m his interview with the partner he will practically 
never bring about a rupture between husband and wife In my entire 
profeaaional experience with syphilis I hayc rigidh maintained this stand, 
and I haic iii that entire experience seen only one case m yiliich the bus 
band already bockiii^ nil opportunity to Itaye his yvife took adyantage of 
the situation A\omcn praetically ncyer make the fair minded and open 
explanation of a syphilitic infection in their hii bands a ground for separa 
tion proyiding tliov can feel assured of the physician s cooperation m pro- 
tecting (hem and the Imebnnd s full willingneos to meet Ins obligations in 
the case It is much Ixtter for the buabind or the y\ifc to meet any sitiia 
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tion crc'itod in liotioraUe frinkncas, than for the pli^sician to tecoae 
au acccavOr\ before tla. fact lu the coumntt»»o of a medical mine 

SyphUia and Marriage — The ijncbtion of Iho marrngo of the patiocl 
with 8\p!uli3 lUMiKt-s two plnsts (1) the trinsim«sion of the disease to 
the inaritnl partner and children bj the nitiinafc contacts of famiH life, 
and (3) the qiustion of canionnc htiicss to meet the rtsponsibihties of 
luarrnpe Of the two, the fonner is much the more senous, and itu 
Buich more difhcidt to obtuu the patients cooperation m its adjiistracBt 
It 13 a eompiritneh sunplo nutter to postulate \ safe rule for the mar 
rUj^t of tiic patient with a^philia The c’lpcritnec of the older svpbdo- 
griphtrs iiotihh 1 ourimr, who gi\c this question much ittcDtioa, 
gradinlh hu^hened the time of probation from two or three years after 
uifectiuu to an almost inthlmuc ptrio«l m cists m which there was i 
mnrUd ttudem \ to recumnee Iveycs, in an often quoted studv of hi» 
cxpcnevicc ui pri\ etc precliec, ’ms aUe to sub^tautvito the ganeral hchef 
that tht ri«k of nifccting the wife becomes verv «maU after the fifth irar 
from the date of the husbands mfcction Hoffmans rule has alwsu 
seemed to mo i fairl\ silisfictory compnmn'^ from iho ihoorctic <ida 
Tlm< ecars of Morons inattmiit with not lc^s than three full courcs 
of Hyphen inmi the first \car and two more >e‘ir9 of locnnin b) au eSecr 
tiu? mithod followed bv two eeare of absolute freedom from recarrenw 
8crolo,nciI!\ anii clmieillv (including the ^piml Hind c\iaiiMtioB)> 
nuhes m gimd i standard as is now iMihWo for the fitness for inarris"® 
of the patient with svphilis The question is to whether this period of 
ohscmtion shnnhl be shortened b\ the intensive use of modem treatmoaf 
methods depends to some extent on the methods I beheve, m the face e 
loiij. experience with the elnncai Ivlmior of tho disease, that it is dis 
tiuctK unwise te> Jet down the theoretic birs In fact, the distinct pn'“ 
disposition to relapse which one observes foHowmg tho avenge uicffectwc 
iDodcni treatment of svphibs is a cogent reason for miintimmg the staa 
ard of observ ition mtlicr thin for reducing it (Figs 3, 4, Caso3) 

We now confront the question of tho pracficvbihtj of enforcing a five" 

Tear stindird "Mv cxpcneiice hss not prceiselj encouraged enthusiasm on 

this point In spite of tlio 'issistaucc of the new \y developed state veoe^* 
disease control lopishfiou “md in spite of ill the rc«oiirccs in persona! m 
llucnoo which U is possible to bniie, to bear, «U but tho most coiiscicntioo* 
of paticuta do prettv much as tht> please lu the matter of nnrnagc on® 
their obvious svmptoms have dmppeared and their blood Was'^nmiw 
reaction Ins bceorac iie„ativc J or this renson I feel that vrlulo we s o ^ 
utgo the tlieoretic stindard on ill who cm he induced to icccpt it i * 
wiser to trv to wm the eooperutioii of the less responsible patient y 
duciiig him to have his hmete meet the phvsiciau for a frank discus^m 
of the situation, and then to permit marnage under tlicrapeutic con ro 
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and precautlonar^ measures If husband and wife are cirtfiilly enough 
educated to the situation h\ the phyaieuin, a period of two or three jeara 
of probation, i\liile the carrier of the infection is passing out of the 
theoretically infectious stage can be Ined through without infectiou of the 
partner and uithout risk of infected pregnancies In the nnin, I bciieve 
that this modified procedure, carefully earned out may offer more than 
the clandestine sexual life and intercourse with prostitutes uhieh the lax 
patient with sjphilis is likel} to substitute for the marital relation which 
is forbidden him 

The problem presented bj an acute svphtlia in marriage is fortunately 
at the present time very much simplified by the a% affability of arsphena 
mm There can be no po sible excuse for delay lug the use of the dnig in 
an acute syphilis unless the paticut can be isolated on a hospital serMce 
while a slower preparatory treatment is m progress The patient should 
be explicitlv told that hia period of mcrcuriahzation is the lca«t protected 
from the sUudj^oint of )uf(ctiou«n(ss nod that while be ma% haio inter 
course during the arspbonamm phase sexual relations should be discon 
tinned entirely during the mercury mterim at least until after the first 
eight months or a year of treatment Protcctiie measures should inrari 
ably be used and tho infected persou iiid bis marital partner strictly en 
joined against kis«mg and other intimate contacts and to the use of sep 
arate dishes, sleeping apart and the like In ^encral I helioie that it is 
sound policy not to accept the Ua<iscrmann reaction alone as a guide to 
marriageability auy more than aa an ludication of cure Thero la no 
question but that properly treated patients with persistent positne blood 
Uassermteu reactions may beciitircK non infectious and capable of bcconi 
mg healthy parents On the other hand the finding of a positive blood 
Wissermann reaction should alwais make ouo pau'io m commending the 
patient for mamago and should be tlic signal for the most careful search 
for signs of actnity No untreated syphilitic persou with posituo blood 
Wassermann reaction should be permitted to consider marriage The 
minimal amount of treatment which might make him eligible, all other 
circumstances considered should be at least three full arsphenamm courses 
with mtenm mercunilization approximating 300 inunctions carried O'cr 
a period of two or three years 

Iho problem of the woman with svpliilis is in some respects more se- 
rious from tho standpoint of marme,© than that of the man \\ bile it has 
been shown that the semen of latency may produce s\philitic infections, it 
13 even clearer that a woman may appear to have undergone an almost 
complete symptomatic arrest of her syphilitic infection and yet siistam an 
in/ccted pregnancy This fact has led to the su^estion that all women 
who have had syphilis, irrespective of the sta^e or character of the disease 
and tho amount and kind of previous treatment sliould receive treat 
nitnt in preparation for and dunug each pregnancy in order to protect 



'314 


THE IHfcVlilLM 01 SiriUIIS 


the child The mcrcasiiijjlj cinouraj,in^ results of antenatal treatment la 
clinics dealing with sjphilitic prij^naut Nvomcn seems to justifj thi as 
proi)h>laMS The uiiccrlaintj surrounding the status of paternal tranr 
mission has led to what would seem to be the equally reasonable aujgestioa 
that the husband who has had syphilis, if he can be induced to do so and 
the matter can ho planned, should tike treatment for his sjpliilitic mfi.c- 
tion before couecption is allowed to tike place, eicn though there mavle 
no actiie signs of the di<u.a«e Hofh these points of new would seem to le 
ispcciulK jppliLjble m tliL nun igimcut of the i jrh use Tlie po sibiliu 
of infection of i pre^iant mother b> a 8ce!iitiig,lj 1 itcut hitslmnd uni t k 
mnemben d 

Hie question of tlie social filiussof the siphilitic patient for marna'^ 
from the standpoint of his ability lo meet the resi>onsihilitics entailed br 
a wife and children must bo decided an each individual case, and no 
blanket permission slioiitd be given lo an^ patient who presents cudence 
of imohrment of the nervous svsteiii, of the heart, or a tciidcncj to in 
fectious relapse This will practicill> elimmatc from definite assuraDi-ci 
about 2o jjir cent of carl^ svphiJis as seen in the ordinary clime, for there 
can bo no possible excuse for aiilbonziu^ the marriage of the patient v»lo 
shows dchiute sioua of carlv ntiirosvplnlis, even though mild, until hebsi 
itccrvcicd under the fullest rcquircmoiits of trcaluKiit and passed at lewt 
three tears of obscnatiou buch a patient luav find himself in the situa 
tioii of having moix to handle from the standpoint of Ins own ailmcut than 
lie can aitcteasfull^ negotiate, to «a> nothing of assuming reoponsilihO 
the welfare of a wife In the Uter stigcs of Bjphihs the sune cautions 
apph Even though the active s>pliilitic process has been brought to a 
St igo of arrest, the prospeclne vianfal partner should liww the rtds t« 
tolled before and not after mamaye tales place Thc'ie risks are lest ^ 
pi lined hj the phvsician if the p-ilicut can bo induced to accept his mo ‘ 
atiou with the prospective partner 

Syphilis and the Family — One of the most important contributions 
to modem svphilologj has been the demonstration that svphihs in ^ 
patient means sjpbilis m hiS familial contacts Solomon and Solomon m 
their investigation of famil> gioups with the assistance of the Inter 
departmental Social Hvgicno liovrd found that onlj 33 3 per cent, or 
thin one-third, should be considered as definitely free from sjphilia, o’" 
defects possibly duo to sjphilis At ouc thud of the faunlics of svp * 
litica havo one or more sTphilitic meuibeia besides the original 
Between one-third and one-fonrth h'lve never igiven birth to a living c 
while one tenth la the accepted incidence of aterilitj in families ta en a 
large It is worth while to quote literally these authors’ entire 
as the best propaganda material available in dealing with the 
patient himself and witlx tho&c whose cooperation must ho obtained m o 
lowing to its source tbo trail of syphilis m the family 
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‘ 1 The familj of the late syphilitic abounds ■with evidence of sy’phi 
Iitie damnjjO 

‘2 At least one-fifth of the families of sjphihtics have one or more 
svphilitic members m addition to the original patient 

3 Between onethird and one-fourth of the families of syphilitics 
have never given birth to a liviu,^ child This is much larger than the per 
antago obtained from the study of a large group of New England families 
taken at random Here it is shown that onlv onc-tenth were childless 

4 Alore than one third of the families of syphilitics have accidents to 
pregiiancioa namely, abortions, mi'icarnagcs or stillbirths 

o The birth rate in syphilitic families is 2 0.i per family whereas 
the birthrate m the New England families mentioned above is 3 S per 
family or almost twice as hi^ 

6 Over one half of the families show defects as to children (sterility 
accidents to pregnancies and svpbilitic children) 

7 Only one third of tin. families show no defect as to children or 
asseraiami reaction in spouse 

8 About one fifth of the individuals examined show a positive \Vaa 
sermanu rcaition more of (hevc an. spouses than children 

Bctvvcen onc-fourtb and one third of the spouses examined allow 
syphilitic involvement 

10 Between one in twelve and one m six of the cliildrcu c\ammed 
show syphilitic involvement 

11 One fifth of all children born ahvo m syphilitic families were 
dead at the time the families were exaininod Ihis does sot differ ma 
tcrully from the general average in the community 

12 Onc-bfth of the prcgumiKS are abortioiii miscarriages or still 
births as compared with less than one-tenth of the pregnancies in non 
syphilitic families 

‘13 The avtiage number of piCcHancics per family is 2 .>8 compared 
with 3 83 4 43 and 5 51 in non svphihtic families 

14 There are 3 o3 stillbirths per 100 live births m the syphilitic 
families as compaied with the 3 "0 reported bv the "Massaclmsctts Census 
study of non s>pliihtic families This shows no very marked difference 

lo V svphilitic » a syphilitic whether his disease is general parcsi 
cerebrospinal syphilis or visceral sypliilis without involvement of the 
central nervous system and the proUems affecting his family are the same 
m any case ’ 

The problem of tbe private physician in dealing with familial follow 
up is unquestionably much more difficult than that of the institution 
clinic or center Act it is impossible to escape the fact that a preventive 
outleak on the disease must insi t on bnnging under treatment provided 
treatment is indicated cverv person with svphilis who can be discovered 
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Tho individual plijsiciaa uuquostionaLly can do a good deal more than 
lie has ever felt culled on to do llic average patient of a pay clicnfde 
tjpe, when tlie situation 13 dispassionately and considerately explained to 
him, is eager to secure the cxaiiiiiiatiou of his family aud contacts This 
exmiiuation takes one at once into tlio problem of hcredosypliihs, whicli 
IS m iiniiy resjKcfs distinctly more dithcult of diagnosis than that of tie 
acquired form of the disease, and not to he settled merely by Wassermann 
tests None the loss it is decidedly worth the effort to make a thorough in 
^ estigatiou, and no pliy siciaii can feel tliat he is carry mg on along modem 
8 yphiloloj,ic lines who does not tike this responsibility scnoualy to heart 
It is possible, by iinokiiiQ tho issistancc of a consultant and a diagnostic 
center of treatineiit, or the social scniec divisions of the State Boards of 
Health, to secure couperatioii which the individual physician cannot obtain 
alone 


To what extent can tho avenge syphilitic patient ho relied on to meet 
tho requirements of individual hvgiciic with rc«pcct to others ? Thu, liie 
tho problem of inunctions, is to no small extent a function of the ph} 
siciau s personality He who handles his syphilitic patients perfunctonlj 
and with reluctance, whose outlook on tho disca«c is cynical, and who » 
too busy to individualize the situation, will not inspire tho patient to 


effective cooperation ifost patients in a private clientele hare sa aroiu 
able conscience For the irresponsible the assistance of tho State Board 
of Health provides coercion lor the ignorant it provides literature cun 
ccniiiig the facts, if prolonged conversations are impossible The involcug 
of the prestige and equipment of a syphilologio center or consultant to 
assist m making tho necessary impression aids in simplifying the situation 
for tho general practitioner if he will use them Certain patients unques 
tiouably will not cooperate For these, arspheuamin therapy pushed to f e 
limit, and public health control even to the extent of placarding and isola 
tion with treatment, is as yet of undetermined eflicacy ^Vhetber or not 
these extreme measures should be invoked sboiild be left optional with t c 
phy sician or expert, and not made a blanket prov ision of the law to be use 
indiscnmmatcly against the conscientious and the indifferent alike 


PeKSOXAL HxQIE'tB OF TJIB SyPUILITIO PaTIEXI 

Trauma and Overstrain — There is as yet a distinctly intangible 
element in the problem of creating resistance to syphilis by methods ot er 
than specific triatmeiit , On the one hand, one secs patients of the mos 
robust physical and nervous mal e up carried off bv the worst comphcatioiu 
of tho disease On tho other hand one stea, 111 startling contract, men a'' 
women who have “gone the ropes” in every species of indiscretion and u 
sipation, and yet whose syphilitic infections run a benign course, ^ 
oponsive to lusignificant treatment It is a general impression that ® 



COLLATERAL ELEMENTS IN TRI ATMENT 517 

maintenance of good health and the aToidauee of debilitating uifiucnccs 
favorably affects the course of srpliilis in the individual patient Trauma 
has Ixcn shoun rcpeatcdlj, bj its cstahlishmcnt of a point of lowered re- 
sistance, directlj to faior the appearance of a late syphilitic lesion 
Trauma is espcciallj influential m the deielopment of bone lesions, and 
particularly of the tabetic aithropathica Every tabetic should be warned 
against the danger of Charcot joint following a sprained ankle wrenched 
knee, and so forth Nenou's overstrain has seemed to mo to predispose to 
some extent to active ueurosyphilis Intcreiirrent infections, such as in 
fluenza, also predispose to the advance of a ncurosvphihtio process All 
patients with syphilis should therefore be carefully instructed, especially 
in the later 3 cars of their infection, to protect themselves from these three 
types of influence It should he recalled in connection with nervous 
overstrain, that tho yvorrj and introspvction incident on idleness are often 
more serious menaces to mental health than a considerable pressure of ab- 
sorbing and interesting affairs 

Tho influence of cold and wet m predisposing to infections should he 
homo in mind and in late cases patunts who can do so should, if possible, 
seek mild winter climates On the other hind it must ncycr ho imagined 
that attention to these points is a substitute for specific treatment. 

Rest — Rest has a general nonspecific toIuo in tho mam,cment of 
certain aspects of S3philt8 such as cardiovascular lesions Requirements 
m this respect should not he made extreme Rest m bed is rarel3 required 
in the control of S3 phihs On tho other hand abilitv to relax, if it can ho 
accompanied b3 the abihtv to forget or bj restoration of hope and confi 
dcncc, 18 an important therapeutic aid In general, 83phihtic patients 
should be instructed to keep regular hours aud get at least eight hours of 
sleep at night 

Weight — The weight is a vtluahlc index of piogrcsa Tho general 
tendency of patients under treatment is to gain The gam in weight is, 
of course, more pronounced if the lesion has interfered with takin^, food 
as for instance 111 cases of gummatous ulcers of tho pharynx or tongue or 
ksions of the stomach and esophagus lu such cases the gam lu weight 
under the quick sjmptomatsc results of arspbcnaium treatment is imme- 
diate and often astounding More patients, however, register their 
maximal gam duriu^, rest intervals, and this constitutes another of tho 
mmj arguments m faior of mtcrmittcnt treatment While the patient 
docs not need to watch his weight with the care customary m tubcrculosi«, 
a distinct drop m wcij,ht should always he interpreted as a warumg and 
call for a rtchecking of the patient s clinical and serologic condition Ou 
the ether hand mere gam m weight is not ilwavs an advantage as fir 
example m cardiovascular lesions and hepatic cirrhosis in which it may 
produce further ifrain on a weakened heart, or represent accumulations of 
mtra abdominal fluid 
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Diet — file ditt of tin. s\p}i]li{ic patient nm^t 1« moiiificJ to metl 
bis ludnidiial siliiatiou, and tbo ph^aiciau slionld make liis adviuj «a tin 
point specific uid apphciblc the administration of nicmm, it 

13 mv custom to ciupiox an acid freo diet for tlie prevention of stomaimj. 
Ill ^'LiiciaJ, t)it patKnts should fend tou trda ati jhufidaut or forced did, 
With a view to brin,pnj, nboiit i gam m weight The projiortion of coarse 
foods should depend soiiuiihat on whether frt dment has a eoiisfipattBpOr 
a h\ativo ellcol Kigidatson of the lioucU is so import nit in makiagi 
toHi-at of tn aijiient mn si«i«t)d> that thw JH itltr shonid has special at 
tuition iiid w Iter lx fore breikf ist, prunes nid li^, uicdiciuaJ bran and 
tilt mild ilk«l^Mpla^Jl»ve should he ^nuipirticijlirattijitioa. Ike 

ihromc inteslinai itou\ of tabetics w cspecull^ treiiig, at tnias and mar 
K riluved to aoiiit ovteut b\ the iHt of the incditinc ball (S to Idpcutid 
iron shot) rolltd over the abdomen, or b^ net'll injections of 2 to J oQuas 
of uh\c oil t\er\ evcnm„ to be retimed this iji addition to the h‘«o 1 
liquid pctrolaUuu l>\ aioutb The presence of an ictivo duodeinl or ga'tnc 
ulcer 18 a contra uidtcuiou to some of these nicasnrcs 

Senal Imlatioa — INtitiits who show si^nis of prononneeil reinl im 
tation should be instructed to atoid eondiments, spices and «ea«0Duigs sad 
the heit ind pi ppcr\ v (.^tables siieU as onions, ndislics and the bkc. He* 
peiidiiie, oil llio dipTCc of renal imt itiou, wc hi\c found it adviwhlc ton 
diice the protein intake at tunes even to the point of tompletclv diiciust 
10^,111011, although the patient ma> luvcouc or two rg^gsdnl^ VnwditiM 
low pnitem diet allows the patient i Iamb chop and one piece of duct*’*' 
each week 

Alcohol and Other Stimulants — llio re ictioii of the «vphjhtic pabwt 
to alcohol \anci a good deal in duferent cises The weight of tradiuou n 
distmelh apiifi-t ponaittiug pilunts with sjphihs to use alcohol la am 
form PcTiOualU I hue found it csaeiuial to l>c too nissstent oa t u 
point rilhir ih in to iinko loo many fc\ccpti0Ji3 Ihe u^e of ilconoi,^ 
pecialh if cimcd to the point of ahubc, makes the patient im«poJ>s‘ c 
ind dilhcult to coutml prtci-alv at times when control is most iiaportaa 
Lsed in an> considirahlc qtiiinlUj its ibilit^ to lower tho rc&istaiicc oft ® 
nervous sv stem aciins to he , 5 tnerall> oouccdeJ , 

Other stunuiauts such is caffein should be used with discretion r 
tbe svphilitic patient llcgnlar sleep uud a iuuumuiu of irntabditj ° 
service m managing onj constitutional ailment, and should be afmea 
m treating sjplulis On the other hind, there can bo no object m tj’ 
mg in therapeutic asceticism ami making tho patient wiefchccl with pro- 
hibitions that are essentially of small moment . 

Tho use of tobacco ui tho later yeans of a svpliibtic mf^etjon m'O 
no special prmoipks other than tlmse of medical muiagcuicnt. It » * 
(he earlier ytara of syphilis lliat tobuwo js an irritant, produces 
recurrences and pivta the wny for subsequent leukoplakia and carc:D<* 
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atous arcideuts lor the patunfs with repeated mucous relapses, it must 
be absoluteh forbidden 

Effect of TEE.1TME^T ok the Genepal States of the Patiem 

In carl^ s\pbilis, the flare up produced bj modern infensire treatment 
IS of %cn short duration, and the rapid disappearance of symptoms of 
the disease is accompanied b\ a {.cueral increase in the patient s well being 
However as the discise btiomcs more deep rooted and debilitating and 
the constitutional effects more pronounced the Her\hcimcrlikc exacerba 
tion of sjmptoms becomes lumber and m the first two or three aieehs of 
(he first course of treatment a maried and puzzling increase in the number 
aud larictj of the patients complaints ma> be noted These complaints 
maj be accompanied h> actual objccluo cban^jC such as edema and luflam 
matorj reaction in the imohcd structure bi a rise lu cell count of 
the spinal fluid m ucuros^plulis or the appearance of pulsation m an 
niiLUrysni prciioush quiescent Bone lesions in ms expcneuce haie 
htin particularly slow m passiu^ tliroUeh this phase of local reaction 
and sercral weeks after treatment bas begun may actually be markedly 
worse thin before The lIcrTlieimcr rcattion c\cn extends to parisig go 
that it IB a not iiueommou occurrence for patients when fir t pi iccd under 
treatment, to through an exacerbation of mental symptoms whieb may 
necessitate putting tliciii Umponrilv in restraint Showers of lightning 
pains and cun a gastric crisis may mark this first phase of reaction to 
cilectiTe treatment in tahetics 

In late ciscs, the siinptotns of which the patient complains I>egin 
to subside about the third or fourth week and this ^cncral improioinent 
continues throughout the rein under of a well managed course and well on 
into the subscqiunt interim In f ut mauv of the Kst clfectB of treatmeut 
in all t\pe8 of cases do not become iiuiiifcst until the itst period which 
should follow an intcusixc course The wci^t ma\ Inxc nmaintd sta 
tionan for the entire period of octue treatment onl\ to increase ripidly 
to nu almost miraculous degree in the ensuing month I hare noted a 
gam of 100 pounds iii four months in n case of gastric syphilis \\hcn 
a patient who is markedly below par fails to make a substantial gam in 
the intcrmi bctwiTU two courses a mo»t pamstakin^ search for all col 
lateral, retarding factors in the case should be made Teeth should be 
dk riled tonsils cAaiiiiiicd habits of imug and die’t inquired into and the 
state of mind carefully canenn <*d for iMTictica and worms If noUiiUg 
can bo found to explain the situatioo the possibility of oicnntcn ive 
tnatniciit should be thought of Tho oxcrtreatuicut smdronie lancs 
somewhat with the type of treatment Patients who haxc been on pro- 
longid or exces no nicixunal treatment are nsuilly dcprtsstd lud pale, 
uiiciiergctio, and sumewliat anemic Stiffue s, aching and malaise are 
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coruraon comphmta PntiouU tvlio Ua%o Lceii puslicd too InrJ ffitli 
ar^plioiiamiii exhibit a hLiohtcned ncnous imtobilitv aiDomitiiij, at timci 
nhuoat to Ji\stinj Dcpixssioii aUtnntca uith txciftintnt lad (ffiylioB 
nhsm In iilhcr t\pc, disconlmiianco of trcatmcut with rco'^surauif 
13 ts«enli il llie phxsicnii should not he too tasilj' led to make a dUoTKiu 
of an on rtroatnicnt snidrome in pititnts «ho, on a little careful analni, 
cm exsili bo shown to hx\c an nnfaxorablo physical condition or a mental 
state or problem uudirKing their reActioiia 


rOC«, AND iNThl CtlinENT INFECTION AND ITbINAR^ ReTENTIO'' 

kmoDj, the iiiii>ortirit dcproNsiiin and unfivorable infliicaecs in tks 
course of atphilia iniphtsia must he placed on coniplicating mfeciia^ 
cspofMallt of till ( linniic In pe \ii icnle infection im> at tiuie'i, csjwcjslh 
as m the ca^o of inthiciiza act ts the starting point for accidents saii « 
nivchtis spi'tic pinpli^^iu dcjfm'-', iiitcrstitnl kcrititi*, and 
Tho intluciicc of the chronic infection is more subtle hut none tnelM 
anahrahlo in indnidual cases Its uilluciicc on the renal tolcrauoo o 
medication has lxei\ uieutioiicd V geniril ainsarci, gettui^ 

8 »elj worw. luidi r taatment of a dillnso hepatitis, Jin> ripidU ^ 
on thenmoval of a uiouthfnl of 'ipic'illj infected teeth Tihcticlifih 
pams and gastric crises niaj be inarkcdlj bettered and at timet i m 
up cntircit b\ extirpTtion of food iiifcctious The fict that sar 
improNcmcnt niTV tiko place without the assistimeo of iclue 
scphiiitic trciriiicnt is ccidcuco of tho iiillucnco of tho 
antsm and of gtneril resistance on tho course of siphihs Aihic w 
eases of scphilis seldom present such dcfinito indications for the 
of foci as do niim Into eases, (he proplnlactiealh nnuded phisiciaa 
accept their luUiionce as istTblishcd and dtjninish the piticnta 3 ^ 
for coraphcHions hj urging the clcariDj, np of all collitcral i 
factors -18 cirlv as possible. wnariaflS 

Urinxrj rclcnlion and secondarj^ infection is xu estremci) i F 
element in ktcpnig tiKtics below pxr In fvet, tho change w ' 

Cft«c3 nndi rgo for tho better is at times as much tho result o o 
tion of nnmr> output Lj systematic emptying of the bliddcr an 
tion of tin pNohtia and pyclouepimtis, as of any mcdicamcn j 

tabetic pitiiiit should be reg-irdtd as potentially itrcunc, t e jn 
his olmimntno nicclniusm thoroH^jhly studied, and thj re eu ’ , 

infection corrected Cathclensm alwuld not be prematurely rc'iu 
but tho patient should be taii^t to ceaeuxte tho bladder by po& “ jj 
ctfort, if possible Irrigation of tho bladder with hone aci ^ 

19 in order when infection is already marked TliO blood urea c 
and phenolsulphouephthalcm output sliould bo tai.eu either 

Tho odor of unno about a patient, and the Listoiy of dnbbimg 
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bj daj or night u^ual]^ meaDS a full, atonic, and not an empty, uncon 
trolled bladder 

JIemal State of tub Stfjiilitic PATIE^T 

This element in the caro of the patient with svphilis rccems all too 
little attention at the hands of inan> therapists jet it is none the le'ss a 
\cry real factor in efficient mana^^cment The stigma whieh attaches itself 
to sjpliilia has fortunately diminished somewhat in the past few years, 
but still works Its gicitest harm whero there is the least justification 
riagrantlj culpable and indifferent patients are little atfectid b\ it It is 
alwajs the patient whose syphilis is his misfortune rather than bis fault 
who suffers from the depressing effect of a mistaken social outlook on the 
disease Eacr-incrcasina knowledge of syphilis has dme good in counter 
Bctiiio the effects of half knowledge yet all too many patients with svphihs 
still carrv in the background of their miuds the couMction that thej are 
lo«t, that thej must neyer many that their wnes or children haae or will 
disown thorn that they arc destined for the insane hospital, or for huger 
mg forms of illness and death it rci^uiics patience and constant rcitcra 
tion Ij tha phjsician to rcctifx these nii«l8kea notions and to couvinco 
tho patient that ho un up and carry on with a good grace m the practical 
asauranco of better than a hftj fiftj Uianeo for complete arrest op 
rcco\er5 

inic anxiety completes must be sjetcmaticallj looked for in eycry 
sjpliilitio patient yyho shows signs of p rsistont depression or failure 
to respond promptly both physically md mentally, to treatment Ihe 
picture may of course be due to a cortical yascular degeneration While 
It is not wise to thrmv all caution to the winds in one s prognostication 
the outlook for sjphihs lu general is so good, under proper management, 
that one is justified m adopting a systematic regime of eiicouragpincnt in 
handling conscieutions sypliihtic patients The limits of common sense 
should bo respected hoireyci, and no proini'ica of cuie made which cannot 
ho thorouchlj backed by eyidcnce* The xaluc of an honestly hopeful but 
clear and consenatne statemait to the patient caunot be oycrcstimatcd 
Tho adjiHtmcut of family problems and piOMSion for meeting the m 
quirics of busjbodics are also ns necessary a part of tho successful treat 
ment of syphilis at tinus as arc arspheiiainiu and mcicury 

Olio 13 fixqucutly imprcs»cd b) tho stnkiug „uu in yyell being and 
bu«ine«3 capacity shown by patients yyho were rather dull apathetic and 
sloyonly at the time of their examination In tho rcytrae direction, ono 
oceasiouallj finds surpnsuij, deteriorations in nicutal poercr and cthciencj 
following what «eom to be comparainclj trnial lesions c pccially of the 
iienous system The c latter are of tho order of CuHins p \cIuo sear 
and prolably repre cut cortical ilegcncrationa associated yyjth tho layolu 
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tiOii of laaciilor lesions slioninf, ft* clmicil or sriologic sign B, 
possiwJitj of uiiforLsecK cortwdj ilegtueratjons must lead one to l« a ljn5< 
caut»<Jiis 30 ^3>i3it tlio i»rogijosisof patKiite who, witliout liefindc ctKlcncc 
of pnnsis exlsibit of tntntal ln-foro trcatiiicut ss Ixgiia 

\iixu(% md Totiitd »)ik^t}p fonii a proiaincut fiUor in tiie them 
pcHtio <«5tconn m Jhe c irdiovascular tjpts of tlio disease. Tkse patiew, 
(0 wJiom ihc heart mt\iiaU 3 ipjKjIs as the center of tiior custtBCO, are 
iho victiina of a ii< iirosia winch it times is ctea more serious than d« 
organic cardiovascular k*sion jfstlf 

1 UEBII ELTIO CoNTHOLS IN StPlIILlS 

Healisg* l>u i]i|M iriiiec of U-«ion« inJ re lorafion of iionnal 
tioii IS of (oursc out of the pnmai^ urns of trcitmcnt In 
aiphiiis this ‘inn is ( isil^ att'iiuid hut, unless trt'itrnciit is earned 'Hfil 
Ix'ond this symptomatic end, nhipsc is usually prorojit md often serwut 
Vviii to till <Ia\s aivonim 
to si^, 18 the utrapC liralir, 
time of the ptUWBTl Icl'B 
The imhintjon mar pimt 
SIX u 1 1 U, e\c» mnlcr rllp* tiw 
combimdtmtmcnt Vseuhf 
ajiJ ioUicuUr cut-iiioous tff- 
ondan lisnins disappo^ 
withm i fov. dais, papuht 
Ie‘non« iiiai lie bu eh 
jivrsistciit, c»pociJh' if ®him 
dint oti the face Vncoiis 
lesions nsuallv disappear 
wjfhjnthrtedav* condilonw* 
lioliave “la pnmarv Irsioa*- 
Jliipial or ulceratiie 
dan svphilnls (IipT’ 

6 ) heal ill from three to four 
weeks unless ipn eden nc 
Bono icBions iini 
painless but if giiminatoui 
mav be inanv weeks or uiontiu m healing especially if thc> an? about ’he 
skull and fact In «ix wKks however the average bone lesion is m'lcl’ 
improved 

Sceondan fibrjsis and scamOe, May delay healing tonsidirablv ** 
after surgical iriterventiou with ettcnsion, jn the case of gtunnia 
treatment vvith the Kot-ntgen ray, and chronic vascular stasis, inav greadr 
delay healing and alter the appearance of syphilitic ulcers of the lovi^^ 
cxtreznitie« 
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Case 2 — TliC'-o were the onlj k<;ioQa presentid the patient at that 
time and the^ were discovered is a lesult of what tho writer felt to be 
inerilv perfunctory eiamination «»f the patient before dismiss tl for a long 
rest period The patient, a dentist, bad just taken a provocdtive arspheua 
miiip injection on his own initiative tbmkmg that this would giro sufficient 
CFideace of bis condi 
tiou without further 
examination Ho dev el 
oped two pirtial posi 
tno reactions m three 
tests Ihc spinal Hind 
u is normal 1 he dark 
ffild wasrtJidcred V iliie- 
Jesshv the nrsphcnamuie 
provocative injection 
which through errorwas 
done before cxamiiia 
tion 

Tho duration of this 
iiifcctiou at (ho (uno 
theso photographs were 
taken was bvo jears and 
four months aiidjcttlio 
patient was still actn oh 
iiifectiouh and the le- 
sions were of tho earh 
recurrent tv pc 

Tho patient hid rcetitcvl four injections of arsphenamiii with bis 
ueoudarits five v cars bifore and two provocative procedures, the one three 
\iars bcfoi'e being comphtelv ncj^ative 

He had had ineniirv salicvlato lutramuscuiarlv eight months a vevr 
(thirtv two injections, 1 gr each) for two vears and “iiMv live 30 gr 
inunctions 

This IS fvpicfll of (he course < f uianv infectious as treated in ordiiiarv 
practitc tedav 

Treated or not, reixaiiiiiie nil carlv rises it frequent iiitorvuls for m 
fe-ctioiis U uuis, regonlkss of the asse niutun hiidiugs 

lice ill that iiicivurj is a poor preventive of re'ciiiTcnces on luucous 
luembnuft, and tlint this pificnt bad had i mgativo provocative procedure 
tliree veirs before and onl> a partial positive ^\ as-ennaiin te t at tho tune 
the / lesions vicro present. 

The proportion of activo luflammatorv process to scar and dcgciiera 
tioii in all deep Icsious of sjphihs greatly ludurncis the degroo of nstora 
tuni po» ible lor eximpU acute neuron-tmitis, m spite of tho alarming 



Fi«- 4 (Casb*» 1— An JwoLiiiso Mncooa Paten or 
THE Lip is the ^aue t atient Estirelt Covcealsd 
I vnt. TWE Lip is rvCBrta A tust iibcry Jciil 
pULia i» /levclo) i % ar un<j tl « lesion T1 o patient a 
own fin, ra ara v t oil i a Vt Ip nl cli I uul 1 not 
b« touvl <1 Iv an ex miner witli ungl vod lands 
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tion of vascular lesions sliouing few chnicil or serologic signs Tie 
jwssibilit^ of unforeseen cortical degciientions must lead one to be a little 
cautious in giving the {^irogiiosis of patients who, without defimte cndeiift 
of pircsis, e^liibit signs of inentil clmi^c before freadnciit is begun 

Auxictv iiid nicut il ni iLc>up fbnii a prominent factor lu tbe tlicn 
pcutic outcome in the cirdioviscular tjpes of the disease. Thesie patients 
to whom the heart inevit'iWj appi ila as the eenter of their existence, aw 
tho Mctinis of a neurosis which it tunes is even more serious than tie 
organic cardiovascular lesion itself 

lUEl^PELTIC CoNTilOLS IV SvnilLIS 

Healing — DibijijKarinco of Ic ions anil re toritiou of normal fun> 
tion of couiNo, oiii of the pnniirv aims of treatment In carh 
«vphili3 this aim is easily iKiinttI hut, unless trcifnient jb canud veil 
bevond. this sjinptonutic cud, relapse is usuali^ prompt and often scriout 
Seven to ten div* imindin 
to sue, IB the wctagcliPfllins 
time of flic priman h io'“ 
1 lie indnntion niav pcM ^ 
sixwcck ,cicnuiidorcffectn« 
combined treatment 
and follicular cutaneous see- 
ondarv lesions disappfst 
within i few di\8, pppuhf 
Icsion'i mat be nu eh 
persistent, CBpecinll} if abim 
dnnt on the ficc tlucoui 
Ic’uons uBUvllv disappe**' 
within threcduv s, coiidvlonias 
behave as primarv lesions 
Kupial or ulcerative sccon 
darj B-yphiluU (Figa o 
6) lical in from three to four 
weeks willed ven cxtcniuo 
Bono lesions imv become 
painless, hut if gumtontous 
mav be manj weeks or months in healing, especially if they are about c 
skull and face In six vvchAs however, the average boiio legion is niuc 
improved 

Secoiidnry fibrosis and scarring may delay healing considerabl'i 
after surgical intervention with extension in the case of gumma 
treatment with the Roentgen ray, and diromc vascular stasis, mav gr'^^ ? 
delay healing and alter the appearance of syphilitic ulcers of the low'? 
extremities 
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sigus of ctnbr il artcriostlirosM Ihe osseous s^stim should be canfulh 
SL irdicil iiij tcmJtr |H>uits and joint abnoniulitiis c\ajumi.d Ij ile 
Kocnt^iii rn Vn tlfort should U, liiuJi- lo jialpatc (ho liver and tie 
silicon and tin nervous sxstiiii sliould bt uivtstii, ited by examining d 
sininl Jluid and bj tin objective ucurolofcic txaniiintion Vii oplitlial 
inoseopic ex munatiun of the fundus of the ijo should invanablj bccamiH 
out If none of tin so \*inon8 c\ iiiiiiiatioiis disclo&es ‘ibnarma!itic% tie 
resistiiit iKHitivp blood \\ isrriiiiiiii rcietion niiv, jiorhaps, after tirw 
courses of treatment, be set aside is ground for observation onl>, and tie 
p iticnt dismissed from further fix itmciit until ddinito iiidieatious an e 
lie should not, however, Ik di mi«std from olisenatiuii and should U 
rci xnmined is often is iverv vear or two, for life, to Iw sure that nctiiHj 
develops winch dem inds illentioii I he spinal lliiul cxaiiiiiiution, if it in 
been ne^itive two or three times in succession over a period of thw or 
four vears, need not lu subjeeltd to rijK itcd invi3tij,ation 

Tbe uee,ati\i bloeid ^\ is ennm re letum in late svpliihs is mcaninghfi 
and IS practualh not a faetor lu tboniKutic decisions lu a patient viiii 
svplulis whoso bliHHl IS emnu reaction is iicgifivc, tho effort shouU 
bo made to nii'e t tbe sv mptom itic indication, to secure a maximal n'stori 
tion of tlio patient to be ilth and ethcieuev, and lo waicli at intcrvaliot 
a jear or two tliroup,hout life for si,pis of relapse 

Spinal Fluid Exammalion— "Modern svphilolo 5 .\ Ins gained no 
mcnselv bj avstem itio direct cvaiuination of ibo spinal fluid This pnr 
ceduro now foniis an ib olulelj neccssarj part of tho therapeutic contru 
of sjpliilis and tho },enerjl practitioner cannot assume that ho is doms 
justice to the cases he hiiidles unless be cither skillfullv performs tii» 
test Iiimself, or av ills Iimi«clf of n consult Hit's n'»sistiiiee m it* 
performance and interpretitiou By tho c\^nllmtlon of tho spinal nui > 
It has been shown that iiivolveiiient of tho nervous '"vstem oecurs m 
degree in is liigli as 00 per cent of all pitie nts w ithin tho first fevr * 
of the disease In ibout "0 per cent tho involvement proves to Iw o s 
mild tv pc and disnppe irs under ordiii iiy tieatment without further altc^ 
tion On the other hind, in appmxiui efcl' -5 to 30 per cent o 
patients, involvement of the mrvous svsUm I'sumes i ixitcntiillj scnoi^ 
form riio c irlust and simplest chiiigc is ii nso in cell count and u'crca^ 
in globulin, evidencing i meningitis I ilcr, in the more «evcro ca'c^ 
there is a jiositnc Waascmima nicttozi oil iho spinal fluid " "V jp 
detectable only m lirgo amounts of fluid m cases which rc pou 
ordinary mcisurcs of treitmciit, but is stroiiplv positive m sinnil 
m coses that aro hlvclv to prove rcsistiiit It Ins been the pnctice 
Section of Dermatology to exammo tbe spinal fluid of ill piticnts ^ 
earlv syphilis routmeU witbm the hrst two weeks of Ireitment, am a 
two or thre-c tunes durin^ tho cusmOo yenr, to determine the p 

this aspect of the case Irom this systeuntic study it appears thn c 
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provided it ta promptlj and mtcUigpntlj applied, lias a marked effect 
on lencrcal niorbiditj Vshbuni has expressed the opinion that 1 infection 
resulted from each 30 exposures without proph>laMi,, as compared with 1 
infection from each 00 exposuita with pro^jlaxis Walker mentions 
a report of 10,000 eases m which proph\la\i3 taken within the first hour 
resulted in oulj 0 Oa per cent failures Rijirous prophvlaisis amouf, 
negro troops at fat. Xazairc reduced the anuual rate of sjphilitic infec- 
tious from 025 to 35 fur each thousand each year 

Ihe cs entiala of the local prophylaxis of sjphilis are 

1 Thoitnioh washing of the ^nitalia. with soap and wafer 

2 The vigorous inunction into all exposed paits of a 33 per cent 
calomel ointment madi up m a ha‘« of equal parts of lanolin and lard 
Tlic piuijortiun of calomel is shown bj Alctclinikoirs experiments must 
ho n itUcr more nor k-ss than 33 per cint Prompt appUcatvem vs abao 
luttl^ essential to successful prophylaxis and the percentage of infcition 
rises rapidly when proiihyUxia w applied after the hrst hour Hooro 
has pointed out that washiu,^ with soip and water while a nc«««arv pre 
liminarv to all forms of prophylaxis is particularly nuportant m pretent 
lag chancroid Imraodiato urination after exposure and the use of 10 
per coat argyrol or 2 pt.r ctnt protar^ol solution injected into tho urethra 
forms tho prophylaxis for gonorrhea Efforts Inio been made to combine 
prophylaxis for all icnircal infectious m ono preparation and for tins 
piiipo4e 1 per cent phinol and 3 per cent camphor ini^ he added to the 
calo&icl ointment Bachman recommends tncrcsol and Colonel Harrison 
tceomiucuds 2 per cent thymol 

fetation prophylaxis is dcfinilclj Koognixed as more effective than 
packet prophylaxis ihe physician who undertakca to apply prophylaxis 
in pnyatc prictice should if posbihle, person illy supcrvibo its use by the 
pitieut aud insist oil the thoroiiji uid rnia carrying out of the soap 
and yyatcr cleaiisin^ and tho nihhin^m of the calomel omlinent The 
rubLin,j,in should otcupy at hast ten miiiuUs and the excels should 
rtmaiii on the genitalia for at least twelve hours Xcisscrs Javanese 
work, according to alkcr led him to prefer a soluble mcrcnnal such as 
nitreury bicblond but cjlouul piophylaxis is the acccptid Uchiiic it tho 
pixsont day Wluk cakiiKl propUylaxu nuy be uscvl on sii pcctcd ahra 
sions it must ho recalled that infected deep medio punctuns are not 
riaeiicd by tho ruhbiii„ of calomel ointment on the «iirfic‘o of tho skin 

Tho use of aryplitnamiii as a prophylactic igiinst xyphiiis yyas sug 
gested and tried expenincntalh by Msgum and has since been stiidn^ 
by seycral authors including Michel aud Goodman, Isicolau and others. 
It appt. vrs to he approaching, a demonstrated (ffe'ctiMiic when employed 
suihenntly early fbo adtuinistration of three succcasiyc doses of 0 6 
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risia in cell count tnaj }ii\c i sonous prognostic importance if tnat 
imiifc 13 ntlijctil 111 intensity or suaix-ndtJ nJiilo tlicy persist. Onlicarj 
trojtimnt in not bt 8»fliun.ntly iutai3i\o to prevent thoduciopmcnlofs 
sinons j,r uli of imuhcmcnt lu a prcdiaposcil person or ono wlio presua 
aW' Ins lx ill inficlnl with n iicurotropic strain of spirochete, iarh 
cxammxtioii of llio spiml flmd in primiry and sccoudarj s^plnlis, tben 
fore, gents to fen cist the need for inoro mtenano ineisurcs and (o ert 
out those p ituuta i\lio ini> dciclop grtso complications and rti^uire latra 
spnu) tn atuiint (1 1 ^, 7) The \V isseriiunn test on iho spnul fluid » 
not sulBcicut, and unskilled pcrfomiancc of flio pniictiiro or debv la 
coiintiiJo the ctlla nuc oh cure a pleocytosis, if presmt llic first pec 
gold sol uluh unjwirtsMt, is JM>t in these t isca pnaif of a paretic outcome 
Moore in a surviv of ’isMiipUmntio iicuiosipliilis, Ixhcics tiiat, if onir 
one spi/nl rfiiid evamiiidtjon cm ho wide, tlio optim i! finic is at tbi e d 
of the hrst star Ilu mt Ima <cmUndtd tint the optimal time is Ufirc 
thoeiidof till fourth snr A single oxinimation of (he spuiil lluiJdw 

not, it snuia in me comport it all with Iho sifctj nnJ niailabditi oftfse 
procedure' in i sport hands, or tho \aluo of (ho luformatwu uiicli h 
can guc 

It ciiinot Ik too nsorOiwU cmphnaiicd that tho juformation 
bi tho spin il lluiil I X imination in c ises of eirls avphilis cannot be oWinro 
bv anx other in< ms Ihc c ptticnfa aro neurologic illy nsimptomatif ft” 
It 19 preciM h \xh( n ihe\ iro m that tho compile atiou should U) dctittw 
and circctuclx (n itul kfore d<e.enoratno signs appcir fo piww’o 
indefimtoK with the tnatmeut of early eypliili*, or to mtrodiico re t 
obsertafion periods or discuss cure, wjlliont csammatiun of tho 
fluid, may now be rcgirded laisseutiallycxpmalcnt to malpractice 


THE MANAGEMENT OF SPECIAI. TYPES OP SYPHIhlS f 

At one time or another in (he foregoing presentation, practically^ 
tho principles of the treatment of the xarions tj pea of sy pbiJiS Jiaic 
discussed and they arc here merely sorted out for summary 

PnoiWlLAOTIO TBllS.TMEVr 

Mcdicil prophylaxis of Bjphihs may be properly ree,arilcd 
tho early treatment of tho disease While the adxent of the arsplicna^^’^ 
has resulted tn i si stcmic prophylaxis, local prophylaxis, which orie’^ 
with Metchnikoff Konx and IfnsoiincHit, h is bt.cn nidtly applied 
amiiea and naxies and biistaincd \ very thorough try-out 
Anicncin J xpiditioiury forces during the ^\ar The 
maries of Riggs, Colonel Ashbum and Walker indicate that the me ' 
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provided it IS promptly and iiitclligentl> applied lias a marked effect 
on \tncreal morbidity Asbbiim has t.\prcs3eil tlit opinion that 1 infection 
lesultcJ from each ‘’0 exposures iMthout prophylaxis, as compared uith 1 
infictiou from each )0 ex^wsurts with prophylaxis Walker mentions 
a report of 10,000 cases in which pniphylaxis taken within the fii-st hour 
nsulttJ 111 only 0 OS per cent failures Ki^roiis prophylaxis among 
negro troops at Nazairc reduced the anuual rate of syphilitic infec 
tions from Odj to 3o for each Ihunsand each year 

The essentials of the local prophylaxis of syphilis arc 

1 Thomuah washiiio of tho ^nitalia with soap and water 

2 The Mgorous inunction into all exposed parts of a 33 per cent 
calomel omtincnt made up in a base of djuu! pirts of lanolin and lard 
The priportioii of cilomci as xliown by Mctdimkotf s cxpeniuruts nm'«t 
he neither more nor kss than 33 per cent 1 rorapi application is abso 
lately essential to successful prophylaxis and the perocutJeC of infection 
rises rapidly when prophylaxis is applied after the first hour Jlooro 
has pointed out that washing with soap and yvatcr, while a necessary pre 
hminary to all forms of prophylaxis is particularly important in prcicnt 
tag chancroid Immediate urination after exposure and the use of 10 
per cent argyrol or 2 per cent protar^ol solution injected into tho urethra 
forms the prophylaxis for gonorrhea Ltforts lia\e Lem made to combine 
prophylaxis for all lencreal mfections in one pripiration and for this 
purpose 1 per ccut phenol and 3 per cent camphor mav be added to the 
calomel ointment Ilachmati neommends tncresol and Colonel Hnmson 
recommends 2 per ccut thymol 

Station prophylaxis is definitely recognised as more effective than 
packet prophylaxis The physician who undirtakes to apply prophylaxis 
in private practice should if possible iicrsoually supervise its use by the 
patient and insist on the thoroiu,h and yi£,oroH3 earning out of the soap 
and water clcausiiij, and the rubbing m of the calomel ointment The 
rubbing ill should ociiipy at bast ten miuuUs and the txttss should 
rtmaiii on the genitalia for at least twoly« bnura ITeisstrs Jaiancse 
Work according to Walker led him to prefer a soluble inert urial such as 
mercury bichlorid but calomel prophylaxis is tho accepted tcdinic at the 
present day \\ hilo calonu.1 prophylaxis may be used on suspected abra 
sinns, It must bo recalled that mfected dexp needle punctures arc not 
reached by the rubbing of calomel ointment on the surface of the skm 

The Use of arsphenamin as a prophylactic a«,aiU8t syphilis was sug 
gested and tried cxpcnincntallj by Hagtau and has since been studi^ 
by several authors including Alichcl md Goodman, Nicolau and others 
It appears to be approaching a demonstrated cfTcctivi.ncs<i when employed 
sufficiently early The admimstration of three suecc^sne doses of 0 0 
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slight rises 111 cell count uia> liaioi serious prognostic importance if irral 
ment 18 reduced in intensity or 8 iisjR.iidcd wlnlo they persist Oidiuarj 
treatment in i\ not be sulhcitutly iiittnsno to preieut tlio deiclopmciit of s 
serious grade of iinohcmcut m a predisposed person or ouo wLo presua 
ibl\ Ins lietii infected ultli a nciirotropic stniii of spirociictc Eirli 
examination of tlio spun) fluid in primary and secondary syphilis, there- 
fore, series to foreci<;t tlio need for inoni intcnsiic measures and to sort 
out tlioio pitients who nn^ dtetlop oruo coinpheations and rtfpiiro latra 
spinal treatment (lig 7) The Wi’ftnninn test on tlio spinal tliiid » 
not suflicient, ind unskilled perfonmneo of tlio puncture or delay re 
counting the cills ina% objure a pleocytosis, if present The first zone 
gold sol, Millie imjwrfanl, is not in llieac cises proof of a paretic outcome 
^looro, in a sunii of a<iMiipl()nutic IlCllro 3 ^ plulis, belieies that, if oiiW 
one spinal fluid c\aminatiou can bo made, tlio optimal tiuio is at tiic cod 
of the lirst aear liai mt has contended ilut llto optimal tunc is befire 
tbo end of the fourth year aV single cxamni ition of tlio spiinl fluid docs 
not, It seoiiis to me, comport U ill with (he safety ind u\ iilabilitv of tbo 
procedure lu c\|K.rt haiids or the value of tho infonuation wlucli A 
can give 

It cannot bo too vi^^orPusly emphasized tbit tho iiifonnntion gucD 
by tho spin il fluid cv immition mca«c 3 ofcirly syplnlis cannot bo obtained 
by nnv otlurmeins Ukno patients aro neurologic i)l> osvmptomatic and 
It IS prixisih when tbov aro so tint (bo complication should Iw detected 
and clFcctivelv tit itcd before de^cncrativo signs appear To proctid 
mdcfiuitelv with tho treatment of early syphilis, or to mtrodiieo rt«t find 
observation periods, or discuss cure, witliout examination of tho fipma 
fluid, m ly now bo leg-irdcJ is essentially ccpuvaicnt to malpractice 

THE MANAGEMENT OP SPECUL TYPES OP SYPHILIS ; 

At one timo or another m tho foregoing presentation, practically all 
tho principles of the treatment of the various tv pcs of syphilis bare n 
discussed and they aro here merely sorted out for summary 

PrOPJI^I-ACTIO XaEA-TlIEtT 

Ifedical prophvlatis of svphilis may be properly regarded as part of 
the early treatment of tho disease 'While (ho advent of tbo nr 8 plreiu'rt”^j 
has resulted in a svstcmic prophylaxis, local prophylaxis, which ongma ^ 
with Metclmikolf Itoux and JIaisoiineuv e, h is been widely applied anio|‘- 
anmea and navies and sustained a very thorough try-out 
American Expeditionary forces during the "War Tho j 

manes of Higgs, Colonel Asliburu and Walker indicate that the ’ 
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provided it 13 proinptU and lutcUigcntlj applied lias a marked effect 
on \cncml morbiditj Vsbbnm has txprts td die opinion that 1 infection 
rcsiiKtd from each 30 exposures uitbout prophylaxis, as compaicd with 1 
infection from eicli JO exposures with prophylaxi Wilker mentions 
a report of 10 000 eases lu which prophylaxis taken within the hrst hour 
resulted in only 0 Oti per cent failures Ili^piious proplnlaxis among 
negro troops at St. Nazairc reduced the annual rate of «yphilitic infec 
tions from 62o to 3o fur each thousaud each year 

The csacutials of the local prophylaxis of s'philia arc 

1 Thoraiioh washing of tho ^^cnitalia with soap and water 

3 The \igoroua inunction into all exposed parts of a u3 per cent 
calomel ointment made up in a ]>a<« of equal parts of laiioUu and lard 
riic projiurtian of cjlouul asdiowiihv Mctjinikotrs cxpirimtiits niu«t 
be n ithcr more nor K-«3 than 3 per cent I’rompt application is ab«o- 
Intch es'cntial to successful prophylaxis and the percentage of infection 
rises rapidly when prophalaxis is applied after the hist hour Moore 
has pointed out that washing with soap and water while a necessary pre- 
liminary to all forms of prophylaxis, is particularly important in prcyeiit 
ing chancroid Immediate urination after exposure and tho use of 10 
per cent argyrol or 3 per cent protargol solution injected into the urethra 
forms the prophylaxis for gonorrhea Efforts hoac been made to combine 
prophylaxis for all ycncrcal uifc'ctions m ouo prcparition and for this 
purpose 1 per cent phenol and 3 per cent camphor may Ihj added to the 
calomel ointment Bachman ncomuicuds tncresol and Colonel Harrison 
recommends 3 per cent thymol 

fetation prophylaxis is definitely iccogmzcd as more effective than 
packet prophylaxis The pbysjcnn who uudertakes to apply prophylaxis 
m pnvato practice should if po sihle personally BUperviso its u'sg bv the 
patient and insist on the thoroivh in«l yii,omu3 carrying out of the soap 
and yyatcr cleansiDj, and the rubhing-in of the calomel ointment The 
rubbing in should occupy at least ten minutes and the exei s should 
remain on tlie genitalia for at least tyiche hours Nei sirs Jayanese 
yvork, according, to Walker led him to prefer a ■soluble memirial such as 
mercury bichlond but ealomil ptophylaxis is the accepted Uthnic at the 
pre ent day While calomel prophylaxis may bo used on suspected abra 
sions It must he recalled (hat lufcctexl eleep needle punctures are cot 
reached by the rubbing of calomel ointment on the surface of the skin 

Tho use of arsphenaimn as a prophylactic Soaiust syphilis yyas sug 
gested and tried expenmentally by Alagian and has since been studied 
by seyeral authors including MiUiel and Goodman, Kicolau and others 
It appears to be approaching a demonstrated cffecfivenes« yyhen employed 
sufficiently early The administration of three successiyc doses of 0 6 
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to 0 9 gin uoo arspliLiiainm on tlint siitctasnc may bo regarded 
as probabh ttlicieiit prophylaxis llic pntunt sliuitlj bo cautioned t) 
rcuiuni under ob^or\ution, uid the Wu^scrmJllIl reaction should he taUn 
once a luuiitli tliereafter for at k ist one year, and ob cnatiou eacouragid 
for 6e\eral subae^iucnt years 


'IllEVTMl.Nr oi Laum S\inlLlS 

Do not undertake the propinluetic treatnieiit of svpliilis with ar'plicna 
mm later than tliree or four <I i%s after i known exiMisiirt Do eur>tliiig 
])oasi!)li to 61 -eure ui e irl\ di igiiusia in a snspeetid uctne ct c V darl 
held examiiiutiun should be iiiado on iny ^eiiital Iisiuii or on am mobt 
lesion elsewhere If the dirkhild is lugatiei, a Wassoniunu test sIiduU 
be made we-ckh for several weeks, and moiitlih tliereafter for at least 
four months llic p iticut dioiild be wame'e] that liis condition is under 
suspicion, and should geivcni himself lecordiiioly 

] timiti the contra indications to intensive treitmcnt e>n the fire 
visit bv a plivsieul e\ luunatton and an cxamiu ition of the nrinc 

llio moment cuiivincing evidrnex, of syphilis presents itself (positire 
(hrkfuld or rejn itedlv jwsiiive \Vas*eriuami mctmii) begin trcntiacut 
Uso the n idv prepared «ohiiion of arsphcnamiu, if facilities arc lackiSe 
for prepanup it, tu preference to nco er»phcuumui Ihc lirst dose shiiiU 
not exceed 0 4 gm in a robust adult, and tlic next two do ts should he 
given OH nltem ite days, nsiii^ 0 4 to 0 0 gin with t leh injection, dipino 
lUg on the wcij,lit of the patient llie course ma> then e-eiutmuc to eight 
mjcctious with do«cs eif 04 gm urspheiumm it weekij intervals, with 
caref il watelung for eomplteatioiis Duriiij, the list four weeks of this 
course, the pitient diould Ue,m the us« of mercury cither bv inuuctiuD 
or intraimiscularlv, and this iiiercurnlizition should eontinue throughout 
the SIX weeks following, the end of the first course and on into the first two 
or three weeks of the second conr<>c Hit second, third and fourth courses 
should consist of weekly injections of Trsphenunm, 04 to 0 a gm 
sixwcck intervals between coiincs flic ovcrlippuig, of incicund trist 
ment with arspheiiaimii from this point on slinuld be so carried out t a 
there will be no time m the first ye ir when the pTtieiit is not g^etting one 
or the other and iibout oneliilf of the time in which he is gettiUo ’* 
together Ifest periods and Ire itmeiit by month are two things which aa 
absolutely excluded, m my opinion, fiom u sound regime for early s\pu> ' 
ihis so-called continuous trcitmeiif has tlie support of svphilograp an 
such ns Irviuc of the University of llinncsota, and Ifcidcl and i oor 
of Johns Hopkins Umvcrsitv 

Never proceed with the treatment of early svphihs without asccrtim 
ing comparatively early the state of the nervous svstem as evident ^ 
the spinal fluid and not by the neurologic examination flic spmil 
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should if poi^iblc Ito tested after the second arsphenamm injection (not 
with the first) If not, it should always be tested before the patient goes 
on the six weeks intcrnn morumalizition It is precisely toward the 
cud of the penod of incrciinalizatiou or immediately after it that the nsk 
of iieurorelap t is greatest, eecii in a combined sistcm Slight ri«c3 m 
cell count m the spinal fluid m■l^ fortwani of just such an occurrence 
(see Fig 7) and honhl be made the signal for adding large doses of lodid, 
pushing the arsphcii imm and siih^titiitiiig a soluble incrciiriiil «alt for an 
insoluble salt or luuiictinus, pruaide-d the latter had hicii u&cd up to this 
time If ana ahnormalita appears m the fluid at the time of the tirst 
examination the test should be repeated if possible at the btpiuning of 
each sub eijueut cour>e and if abiionniil at least at the end of the course 
It IS a matter of a geiod deal of ijuestion whether the aaerage praeticiug 
physician should atfemjit the treatment of that proportion of patients 
approximating 0 to 10 per cent who with a strongla positire Wa sermann 
reaction and high cell count on the spinal fluid are Iikch to run a resistant 
course hudt ca«cs eilt fur so much eoiuplic itod manipulation and man 
agement that it is fairer to the patient to placo him in the hands of a 
peciali^t On the other hand m ea es tb it show only a moderate nse in 
cell count, It IS permissible for tin pliesiciun to endeavor to increase the 
iDtcnsita of lus tnatnicnt sufiicuntly for control \ patient with inrolye- 
meut of the ncnuits a^«teIu should not under any circumstance^, be placed 
on a period of complete re t from tre itmeut until spinal fluid findings are 
reduced to normal and luie reinaiucd «o under treatment for at least 
SIX months 

Tht iicgatne blood l\assenuauii reaction should be practically dis 
missed b> the aicragi ph^»lClan as a guide to the discontinuance of ti'eat 
ment iii earh syphilis Ihe rcaercal from posUiae to negatne reaction is 
to be expected b> au^ etheunt Ircatmciit icchiuc b\ the fifth or sixth 
week If the Wassermann reaction ba-« persisted etrongly positiee bewond 
this time I hale usualli been able to criticize tbe intensity of the methods 
or the effectneuess of the drugs cniploicd or to find evidence of inyolve 
ment of the nervous sisteni It must however be remembered tint a 
highly cholestennizcd antigen may yield an occasional faintly positive 
^\a«sermanu reaction almost ludchmtely in patients who have none the hss 
boon eflicientlv treated Tlie provoca ivc proteduro in the form of seven 
succes«iyo Wa«'ermaun tests after a 0 3 gin injection of ariphenamin 
may bring out a positive leaclion even after several negatives or a faint 
or diubtfiil positive This is a valuable aid in recognizing p»eudoeures 
but w not proof of the nire of kyjAiltwn ilself lust how far it is wise to 
go in regard to this positive Wassemunn reaction as an evidence of active 
syphilis cannot be conclusively stited and consultant advice should lx? 
sought 

The maximum of safety for the patient with early syphilis is attained 
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to 0 9 gui uco arspIiciiaiDJii oo three succcssnc dajs mnj? be regarded 
as probablj tSieiciit prophjla^JS Ihi. pntitnt sboiiM be caiilioned to 
remaiu uudtr obsenatioii, and the Wi'.scnuuiiii nattiuii should be taken 
ouce a inoiitU tUercafttr for at k\st oiu, >c\r, uid obstmtion tnconragid 
for general suLscuucnt ^oirs 

TnE.vTMENf or Eabm SmiiLis 

Do not undertake the proph%l ittic trcitinciit of svphilis with ar phena 
nun liter th m tluoi or four il ns after a known tviwsute Do c\cr\tlutig 
possible to socurt an t irh dia^iosis m a suspicted actnc cast \ dark 
held t\amuiation <:hun]d In, undo on an> ^tnital Itsioii or on anj moiat 
lesion cl«twhtrc If tlit dirklitid is ue^ati^t, a Uassenninn test should 
be mide weekh for sctcral weeks, and inonthK thenafter for at least 
four months Ihc pitunt sliould be uamcil that his condition is under 
suspicion, and should govern himself aceordnij^ 

L'^timite till contra ludicitions to intinsno trcitincnt on the hr t 
visit bv 1 phv sical cx untnaiiou and in czanunition of the nriiic 

Tlio luoiiKiit convincing evidence of s^plnlis presents itself (positive 
darkfttld or rojititcillv jiositivt \V isstnuann n icfion) begin treitmciit 
Use the reidv prepared solution of ar^phenimin, if ficihties are lacking 
for prepann,, it, in pafettnee to ntx^arsphen unin The first dosc should 
not exceed 0 4 gni in a robust idull, uid the next two dosis should be 
given on altcni ite d ivs, visiiij, 0 4 to 0 0 with eith injection, dopnid 
mg on tbi wcijjht of the patient Ihe course mi> then coulniue to tight 
injections with doses of 04 gm aiNpluiiamin it weekly mtcirals, with 
carefal watching for coinplicatious Duritij, the list four weeks of this 
course, the pitunt should Uom the use of inercurj either b\ luuuctioii 
or mtramuscularlj, and this nicrcurnlisatiou should coutiuue throughout 
the six weeks following the end of the fir«t course ind on into the fir t two 
or three weeks of the second course Lhc sieond, third and fourth courses 
should consist of vicekl^ iiijcetioua of arsphen iniin, 04 to 05 gin witli 
six week intervals between courses llie overlapping of mtrcuriil tivit 
meat with anphcnainiii from this point on should be so carric'd out tint 
there will be no time in the tirst vcir vvLtii the pitieiit is not getting one 
or the other, and about imchdf of the time in which he is getting both 
together llest periods and tieatmeiit bj mouth are two things which ire 
obsolutelj excluded, lu luv opinion, from a sound xtgime for earW sxphihs 
This so-called continuous fn itiiuut has the supjwrt of svphilogiapluia 
such 13 Irvine of the XJnixeraitx of llinucsota, ind Keidel and Moore 
of Johns Hopkins Universitv 

Never proceed with the treatment of earlj svphihs without ascertain 
mg comparativeh carlj the state of the nervous sjstcra ns evidenced bv 
the spinal fluid and not bv the neurologic examination The spiml fluid 
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should if possible Ik? tested after the scenud arspbcnamin injection (not 
with the first) If not, it should always be tested before the patient goes 
on the sii weeks interim mcrcuriilizjtiou It is precisely toward the 
end of the period of iiicrciinalizitioii or iminedmtoh after it that the risk 
of ncurorelapse is grcitcst, t\cn lu a combined svstem Slight rises m 
cell count m the spinal thud uu> forewani of just such an occurrence 
(see big 7) and should lie inide the signal for adding lar^e do ca of lodid 
pushing the aT^pbiimnni and wWitutiog i siluMc mercurial si\t for an 
insoluble salt or inunctions, provided the latter had been used up to this 
time If anv abiionnahfv appeirs iii the tiuid at the tune of the first 
cxaminatiou, the test should he lejicated if po oible nt the beoUining of 
each subsc<]uciit course uid if ihuurtn d at h ist at the end of the course 
It is a matter of a good deal of queslum whctlui the iveraoC practicing 
ph\«ician should attempt the trcitimut of that proportion of patients, 
approximating*) to 10 percent who with latnuij' po itive ^^a88emnDn 
reaction and high cell eowiit on the spin il fluid "irc likch to niu a resistant 
ctmrso &ucli cases ( ill for so much complicated manipilation and man 
agemont that it is fairer to the patinit to phcc him in the hands of a 
specialist On the other hand in ca es ih it show onh a modciate nse in 
cell count it is pcniussitde for the phvsKi m to endeavor to increase the 
lutensitv of ins treafimnt aiifficientiv fer control V patient with luvolre* 
tQcnt of the nervous svstem should not under anv circumstances, be placed 
on a period of complete lest from Ire itmeut until spinal fluid bndings are 
reduced to normal and have remained so under fieatment for at least 
SIX months 


The negative blood Was cnuaim reaction should be practically dis 
missed bv the average pbvsician as a guide to the discontinuance of treat 
ment in earh sjphilis The reversal troni positive to negative reaction is 
to be expected bv aiij etficicnt Ircatiucnt teebme bv the fifth or sixth 
"tek If the W asscrnianii rcietion has persibtcd stroiiglv positive be>ond 
this tune I have iisuallv liecii able to critic la the intensitv of the methods 


er the effectiveness of the dnigs cmplovtd or to find evidence of involve 
ment of the nervous svsUni It must howevei, he remembered that a 
highlj eholesterinizcd -lutioCn nuv jield an occasional faintlj positive 
Wassermann reaction almost mdetinitelv m patients who have none the le s 
been efficientlv treated The provoca ive procedure iii the form of seven 
successive Wassermaiiii tests after a 0 3 gm injection of arspbcnamin 
maj bnng out a positive reaction even after several negatives or a faint 
or doubtful positive This is a valuable aid in recognizing pseudocuics 
but IS net proof of the cuie of syplitits imtvlf Tust how far it is wise t j 
go in regard to this positive Wassennann reaction as an evidence of active 
syphilis cannot be conclusively stated, and consultant advice should be 
sought. 


The maximum of safety for the patient with earlv syphilis is attained 
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bj giMug treatment inc%cr> ease to a maximal standard, quite irrespccU\e 
of cluneal or serologic signs of cure Once the W assennauu bound treat 
ment tradition in cir)> s\pliilis can be doMc auay with and vigorous 
methods pushed to a finish in eveij ense, mc shall reach the irreducible 
minimum of rohpse and •^pcciil imohemciit, and of complications which 
aro unaioidablc Mitli the liiiuHtioiis of our present hnowlcdge of the 
disease Tins, in ilooro’s opinion and my own, should iiera^e about 
5 per cent of inuvoidiiblo mnnwyphilis and perhaps 5 per cent for other 
Upcs of late compile itions 

Iho nicrcunaliz ition of an tailj ease must be managed with the 
possibility of rccumncc iii \itn In my cAjxriciicc, insoluble salts haie 
a rclati\cl> low tihcitncj ind honld he used rilhcr to produce i storage 
dc]»t of inercur> fur ibsorption tlim to supply the mercury for rapid 
dciclopiuciit of imniiinity flits latter function is better performed bv 
imnictions or by lujectiug daily i soluble salt Where inunctions can be 
freely employed, courses of eighty should bo given, six each weeh, folloiud 
by *1 rest ^xriod of one moutli, tins reat period to be adjusted so as to 
come duriii,, m ar«plieiiamm course I regard 300 30 gr mercury inunc- 
tions as a mnninal requirement in an early ease, giicii in courses of 40 
after the first ye ir, with rest intervals of one month Ten injections of 2 
gr mercury silicylato each miy be regarded, m a sense, as equivalent to 
a course of 40 4 gin ( 10 gr ) muiictioiis llio amount of stored mercun 
aocumulattd by i pitioiit who attempts to substitute mercuiy ^alleviate 
injections for i soluble salt or rubs tliiougboiit Ins eatiro three years of 
treatment is so lar^o as to eonstitutc a positive dauber and has a thera 
peutic efRcioiiey so low that such a patient may expect rohpse rather than 
cure, if Ins ar«plienamiii bis not radically cured him Tbioiit,hout the 
second year of the period whitJi should elapse after treatment before the 
patient IS considered out of probation, the phvsicmi “sbould keep lu tho 
closest possible touch y\ith eycry asjxxt of the cise The mucous mem 
brines, the genitalia, scrotnm, aims, palms and ■voles should be iu«.pccted, 
and the patient told what to look for Inquiry luto hcidaclics, disturbances 
of vision, yertigo, and iiopiirmcnt of heainug are important Tho patieut 
should bo impressed and rciinpresscd yyith tho details of his hygiene and 
hi3 marital or sexual life cartfuHy controlled 

After completion of tho course of treatment outlined, the patient who 
has run an absolutely asymptomatic courac miy be expected to return for 
observ ition once every six months If the examination of the spinal fluid 
his been negitive, it is unlikely that there will bo my recurrence iii the 
nervous system On the other hand, this possibility must not bo lost sight 
of, and It IS desirable to have the spiml fluid examined twice during the 
ensuing two years 

In the existm,, state of our knowledge of primary syphilis, I am advis 
mg m early caies tint patients never entirely iKmdou observation Once 
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in two ^ear!, at Jcasf, merely ea t matter of precaution, they should haio 
a thorough eht'ch up both cbincillv and serologicallj 

\u alternate tjpc of triatment to that proposed ^\as dtviscd by 
Polhtzer and, wiiilo inj experience with it is limited it lias received favor- 
able mention If there la any field of sxjdnlia in which it could bo applied 
to advantage, it is the vcr\ earlv stages of the disease This treatment 
depends on the spinlhcidai action of arsplienamiii Pollitzer himself 
regards the resistimce-biiddiDg action of tiie niereiirj, winch is cmplovetl 
m the mtcnals, as of sccoiidarv importance Time maximal injections 
of arsphenamm on a dosage ba'us of ft 1 gm for each 2i> pounds of body 
weight aro given on three siicec<«ivt dtis This ts followed by mercurj 
salicylate injections iiitramuscularlv for ci^ht weeks 2 to 2 > gr to the 
do«c After a complete rest mtirval of two months the three injections 
of arsplicnanun iro rcixated in Oim«bv s modification of tho procedure 
three maximal doses are given on alternate days I have cmploved four 
injections on alternate davs and given each succeeding arsphenamin 
course immediately on the heels of the imreurv salicvlate because of my 
distrust of the rest interval If the serologic and symptomatio rt«pon8o 
13 Bstisfaetorj, three or four such courses bring the patient to his period 
of ob cnatiou bpinal fluid and clinical symptomatology mu«t bo closely 
w itched, ns in all early cavs. 

Relapsing Types m Early Syphilis — The physician must be can 
tioned over and over that no system of ticatmeut ever devised Ins 100 per 
cent efficiency Ilclspsca ate iu<>iitab}< in a certain proportion and only 
continued insistence on observation and rcchccking will ever cuablo ono 
to know the actual status of liis patient, once the period of visible lesions 
13 past recurrence in inadequately treated syphilis mav assume pre 
pondcrantly four forms The first is the Simple blood Wa'iscrmann relapse, 
in which no detectable lesions appear but the Wassermanu reaction becomes 
positive after a period of definite negativity and remains «o, or fluctuates 
In such caies, it is always somewhat of a question whether the Wasser 


mann reaction has ever really become negative, m the first plice The 
second type includes the complete reappearance of the primary lesion 
(monorecidive) or auy or all pbaies of the secondary manifestations, from 
a second secondary eruption, to the mucous, palmar and anogenital recur 
renecs which aro so often overlooked 'w discussion of Ca«e 2 ou pa^^e 
>j 23 The third tvpo la tbo svmjitomatic ucuroiccurreiice involving by 
preference the econd seventh and eighth nerves Tho fourth type 
includes premature tertnnsm either in the form of destructive gum 
matous cutaneous lesions or gummatous involvcmLiit of the bones, the 
viscera or the mnous system (brain gummal 

Case 3 — This patient a young man aged twenty three years developed 
a penile lesion in February 1920 He visiUd a physician, who diagnosed 
the lesion as \ chancre by inspection and took no Wassermanu test Four 
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weeks later, a sccoudarj eniption appeared The ph} siciau theu gate kin 
two '\rsplici\\iuuie injections intiamusculnrl} and IwcKe nitraniu'>cular 
injections of grai oil, whereupon all secondary lesions disappeared Treat 
meut was then diatoutmned, the phasicinn issnnng the patient that he was 



Fio a (Case 31 — A Uccwsrc'^t Sbc 

O^OARY EbWPTIOV !•« A I ATICST 
The priinarv ksion and firet second 
ar} eruption were aborted but the 
patient was not cured bceau « the 
treatment was insufTicient The his 
tor> of this case is giten on pa,e o34 
}«ote how inconspicuous the cuta 
ncous recurrence inaj be Tiie gra 
>est part of thia recurrence was in 
the optic nerve 


ttell Four months later the sccondaty 
cniption reappeared The geaital 
1(31011 likewise reappeared Utingon 
the physician's assitraiieos, the patient 
had then been inamcd two months. 
Besides the rt appearance of the pn 
mart and second iry lesions, he also 
dctelupod mtis 

The |>ationt entered the Clinic in 
October, l920,ncarU Wmdwithneiiro 
retinitis The Wassernmm reaction on 
the blood was strongly po«itne The 
spinal fluid Wasscrmaim reaction was 
negative, glohnlm negative, 33 small 
lyniphocvfts There was nothing to 
suggest a reinfection The patient had 
appanntly undergone a complete 
lapse, with neurorociirrcnce, asaresall 
of inefficient frcatinont 

Ucappearancc of the primary lesion 
mav occur after even the first full 
course of treatment b> a fair technic 
provided a premature rest interval 
IB introduced It is, however, more 
often the result of low therapeutic 


efSciency of tho drugs used (nco ar^pbenamm for example), too small 
do'ies, or neglect of mercury This is the so-called inouorecidne, and 


Spvrochcctae palhdae aro demonstrable in the rtcurrent lesion which 
(listiiigiiishes It from the gummatous recurrence or p'seudochancre redux 
Such lesions may be confused with papular recurrences of a secondary 
eruption (Fig 8, Case 3) or be taken for reinfections, a fact all too easily 
overlooked m reports of cures confirmed bv this means The delayed 
appearance of n secondir> eruption of moist sccoiidan lesions as long 
as two or throe vears after the apparent abortiu^, of the primary lesions 
13 particularly to be watched for m patients who have presented fbcmselves 


for ticatment very early Even those who were Wossermaun negative on 
the blood at the time treatment was begun are not insured against this 
form, of recurrence For this reason it is well to insist on stripping all 
patients for examination on their return visits and to look particularlv 
for follicular recurrences, palmai lesions and alopecn as well is moist 
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lesions aioiiiul the gtiut Uia iiid mncous numbrincs (Figs. 9 10, Caso 44 
and Fig 11, Case o) 

The third tjpe of relapse, Uic so-called ticurorccurrcnce, may occur 
with both the blood and the spinal fluid negatue It is more tommon 
however, to find both positnc, ludicating that the relapse is rcalh oul\ 
a symptomatic cxpre«3iQii of what wa , up to this point in oidinai> 
a«%mptoinitic carl\ luuios^philis, which by iicgkct has bitii allowed to 
go on to actual daina^L Ihe onset of svmptoius iiia> conic from a clear 
■sky 111 a pitient appariiith well m all other Ksjitcts and consist of 
rapidly failing vision (Case C page *38) uiulatcral or bilateral and 
often permanent facial palsv sudden and couiplcto deafne s of one or 
both ears, or the labyrinthine SMulronic of vomiting tinnitus and vertigo 
It has been much argued that tlici>o occurrences are evidences of the tropbic 
power of arspbcnamiu and its fcndoncy to favor involvement of tbe 



Fio 9 {Case 4) — Pafvlax ren.iKe\cE«> ov vnr S>VB the Ioot la the ’’awe 
Patiem SnowH iv Figure 10 Tic p»t t aUo hid a rin„«orm 


nervous svsteiu Personally I regard them m the majority of ease* as 
evidence of errors in treatment technic or of the ignorance or mcom 
petcnce of the physician rather than the fault of the arsphcnamin a 
such They are by wo means rare with mercurv alone and can be reduced 
to an almost negligible clement among complications by a rationalized 
intensive svstem of treatment 

Tbe headache of a patient with early syphilis under observation should 
not be lightly di'imisscd It may be evidence of an early meningeal lesion 
or of ostealgia or osteitis for which a definite point of tenderness can be 
found on the skull While it may at tunes be due to sypbilophobia and 
anxiety it is surpnsing how many physicians will peimit mere reassur- 
ance in such cases to take the place of definite information obtainable 
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bj careful examination of the patient. Positno spinal fluids often rereal 
tlio cause In such coses, the blood Wosaenuonn reaction nia> bo negatiTe 
on a single test, and only become posituo m a pro\ocatne senes 

( aso 4 — lias cisc repn.8Luta o t\i>c of lufectiou v.ub which evct'i 
pbjsician who deals with 8\philis under modern conditions should become 
familiar The clnncro had occurred three >car8 before the patient’s first 
oxamimtiou at the Clmic, in Januir\, 1922 llio diagnosis at that time 
was made bj inspection, ipparentl} without Wnsscrmaim or darkticlJ ex 
auiuiations, and the patient rcceucd ten ‘irspbciiaminc injections at fiie- 
day intcnals, with complete imolutionof the lesion 

Four months iftcr this treatment the first relapse occurred, in the 
form of sceondaiy scrotal rtcurrcuccs. The Wasocnnaun reaction was 
positive Ecu 'irsphcnaraino injections, five intramuscular mercurial m 
joctions, and twcuty inunctions were ^ivcn The lesions disappeired 

Ten mouths after the primary lesion, tbo second relapse occurred, and 
tho patient was giieu fi\o injections of nco arspbcuamiu at fiverday 
intervals 

Three months before coming to the Clime the third relapse b^u, again 
involving the scrotum and accompanied by mucous patches on the tonuis 
and an eruption ou the soles of the fccL Tbo patieut asserts that at this 
time ho visited a phvsiciAu who told him that it uua lUi/xiSAiWe for Jiuu to 
7iaie syphilis after the amenuit of Ireatnunt he had rccenrd and that he 
should forget it lie came to tho Clinic at our request, following the dis 
covirj of a «>pliilitic comcc of the palms and a basilar lucuingitis with 
syphilitic neurasthenia in his wife 

Examination of the patient m the Clinic revealed findings as follows 

1 JIucous patches at the upper poles of both tonsils The darkfield 
examination was positive for bpiroclicta pallida 

2 iknuular scrotal recurrence (lower lesion. Fig 10) and moi^t 
scrotal papule (upper legion, Fio 10) 

3 Firm s>hotty papules with slight scaliug forming a distinct arc, on 
the soles of botli feet and tbo insteps (Fiq 0) One or two sugjjCStioas 
of deep vesicles on tbo sole of tho foot ilarked hyperhidrosis 

4 Blood Wassennann reaction strongly positive spinal fluid, <> lyon 
pbocytes, otherwiso negative 

[This patient had both a. syphilid and a Inchophyhc eruption of the 
sole of th-e foot Tbo Trichophyton was Bub<ieqiiently found m tht top ot 
a dried vesicle ] 

A phys-ician need feel no he-niation in, diagnosing syphUitic reciirrenoes 
merely because the patient has had prolonged and energetic ireatmen 
Somo patients relapse in spite of eveiy tberipeutie effort 
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The fourtli trpe of recuwnce, prcmat\ire tertiarjsm, while it maj 
occur la an\ typf* of case or trcatatent is often an caprcssion of the 
alJejgj induced bj a method of trcahauit 'Hhicb doc not use the re ist 
anco-lniildiiig clemeiifs such as mcremj aud 
prolougol model atc-do ago araphen'imtu 
in outburst if rupii or an cnonuoiia ulctr 
atno late siphilid a few months after th< 
pnrnar} lesion, with a sharp cnu^thitional 
Jetliiie IS the coninioiicst form (Fig 12 
Case 7) Brain gumma which miy perhaps 
better bo regirjcd na a form of neuroreeiii 
ixnee mav oociir a rule however, those 
patients who develop tho marled ciitaocoii 
Hid osseoiia reactions scoin to he protected 
from seriona nerve iiuohctoeut and when 
vigorously treated, make a good and appar 
ently permaneut rocovetj 

Tho fir t step in the nianageincot of a 



rccumneo is a entical review of all previous 
treatment In tins tlio physician sboiJd not 
pare criticism of him«clf md hi p tient. 
If hi8 procedure has ooufonnM to the ideal 
ho nia^ accept the nlajM? as inerit iDc bat 
not otherwise PnriiciilarH if is ess<nti<il 


i-io 10 (Case 4) — Becctbe’it 
M ucocs I ATCn OP THE ^CSO 
TCM Spiro 1 m pal ids 
«ot 10 a patient who had been 
a tured bj 1 1 « phraic an that 
he uaa eired after twenty 
hve ai p\ navni'ife 


to stress the time mteml tv iu<niirc into atvphetiaiiutit! inject ona 
the prepenion of rapidh to sloah ali^rbcd inj«ti«e 

.A.d, ,i,c pa.,c„, u. .nd ;ir:2:r»r o".: 

tlio care cmplojcd ni inainnming tho pa u, hia fourth relapse 
tJfnts defence -is will as desfnniug the 

spirochetes. It h rclativclv seldom thit the physician does not find some 
point at which he ni u scrioii Iv criticize his inaua.,cineiit of a ca^e which 
ibous 1 marked fendcupv to n.lij>>>e In pirticnilar I have been led to 
distrust neo-arsplitnaniiu m niv observation of those lasea, and I itel dis 
po..eJ to insist that the sub r jiieiit tre itment of an^ rcciirnnto must ho at 
the bauds of an expert who c m cmplov ar«phcnainin with full cfticiency 
Case 5- — Iho priranrt infection in this caox occurred iii Hovernher 
IJIO although the patuiit ^avc a history of a «up{wsedlv syphilitic in 
Action «iAtocn years before ife has mu the fvpicaJIv refapsuig course of 
tho im-apoiiciblo patient who receives a little tieatmeiit here and there 
inthout systematic intcriaivomanigcnMUit The authenticity of the alleged 
firet infection may be doubted 

U the time of tho patient s first appearance m the Clinic ho had a 
tremendous outburst of mucous lesions papular secondary lesions aud 
uppirentlv a precocious gumma of the nasal septum as a relapse following 
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by careful examination of tlio patient Positive spinal fluids often reml 
the cause In such cases, the blood Wasscnninu reaction inaj be negative 
on a single test, and oiilj bccomo positive m a provoeatne senes 

Ca«;e 4 — lliis case ripresciits a f>[)c of infection with winch cierj 
pb^SlClan who dc ils with sxphilis under modern conditions should become 
familiar Iho eh inert had iKCurrcd tbreo jears before the patients first 
examination at the Clime, in Joim in, ll)2i Iho diagnosis at that tmie 
was made inspection, apparcntlv without Wasacnnaim or darkficld ex 
anniiJtiou<i, and the patient itcened ten arsplienaminc injections at fiie- 
da> mtenals, with complete imolntion of the lesion 

Four months after this treatment tbo first rclipso occurred, in the 
form of «tcondan scrotal recurrences. The Was^eninnii reaction was 
po<iiti\& Ten arsphcii imine lujeetions, fixe intriimiscular iiicrcunal in 
jcctiou’', and twenty inunctions were given The lesions disappeared 

Ten mouths after tlio prim iry le«iou, the scesmd rclipso occunaxl, aod 
the patient was ^neu five injections of iico ariphcuamiu at fivedaj 
intervals. 

Three months before coming to the Chine the third relapse began, again 
involving tho scrotum and accompanied bj mucous pitches on tlio toii'ih 
and an oniptiou ou tlic soles of the feet The paticut asserts that at tint 
time ho Visited a phvsician who told bini that il ttu? tmito^siblo jorhmio 
haxc syphilis after the amouui of treatuunt he had rcceiicd ««<f ihsl ht 
should forget tt He came to tbo Clime at our request, following tho dw 
coverj of a svpliihtie coruec of the palms and a basilar lueumgitis with 
svphihtic nourasthcun m bis wife 

Examination of the patient in the Clime revealed findings as follows 

1 llucous patches at the upper poles of both tonsils Iho darkficld 
examination was positive for Spiroclicti pallida 

2 Annular scrotal nx-uirtnce (lower lesion, Fig 10) and moist 
scrotal papule (npjx.r lesion. Fig 10) 

3 Firm 8hott> papulis with slight scaling forming a distinct arc, on 
the soles of both feet and tbo insteps (Fi^ 0) One or two suggcstioas 
of deep vesicles oil tho sole of the foot Afirki^ livperhidrosis 

4 Blood Wassermanu reaction strough ijositive, spinal fluid, 0 Ivm 
pliocyte'’, othcrwiso negative 

[This paiieuf had both a ‘syphthd and a trichophytic eruplwn of Ihe 
sole of the foot Tho Trichophyton was sub«equcntl^ found m the fop o 
a dried vesicle ] ^ 

A physician need feel no Jiewiation tndtagnosing syphthitc recurve 
merely because the patient has had prolonged and energetic trea men 
Somo patients relapse in spite of cverv tbei ipeutn. effort 
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Hsernnnu reaction on the blood nas atrongh positive (Icsious seicral 
weeks old) riveiitj dais after Ins return iiiaculopapular sei-ondarita 
appeared On this occasion there w is no iiivoUemcnt of the optic uirvc 
The spinal fluid was normal His wife developed i ohaiicic of the cervix 
The tie coaipheation of the lirst lutectiozi ins (ipicil of a iteaia- 
rocurrtnee following iiudequatc treatuiint Ivtu the negative spinal 
fluid IS not unusual It is eouctivabk that the second iiifi’ction was 
a lelapso rather than a reinfection but the evidence in general is more 
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suggestive of reinfection The second infection has run a verv different 
course from the first \ siipermfettioii is of tourse not mconceivable 
If this IS a reinfection, it indicates tha* advamed involvement of a part 
of the nervous svskm (optic nerve) mav occur aud yet the infection 
niay W su'^ceptible of radical cute 

Case 7 — This patient had had svphilis for nine months and had 
developed a lesion more appropriate to the ninth vear of an ordinarv 
sjphilitio infection While such a course is possible in anv tvpe of case 
in this instance the sequence of events was that more often seen in patients 
who because of the exclusive UeO of aisphenamin do not develop inimumt> 
to the disease This bov icccived one injection of ariphcnamm when his 




nil nuAiMiiMoi hvi’iuns 


a]\ irapliuiniiiim mjiclimis mill iiicninj lij moiitli llo 
ptoniptli to uiotlicr si\ traplicii iiiiino iiijuttioiis liid thin (liaapiicirol 
inini ()l)s(.r\ ifion Njiio months lattr, lit tooh tliitc inoro nijcclioin, and 
1^,1111 (lin2>lKart<l Su inontlis 
iftcr his second di'nipjKarniKc, lift 
rctismcd w ith tJit scmtal rttiimnccs 
hero illustrufcil, iiid ;vitli mucous 
Ilmoiis 111 the inoutli Dunn,, bis 
Iipsts 111 til itiijcnt hoiinil cvulinll} 
had ripiateJ liirintiL and moist 
ksioiisatid hid dtitloind n sijdiil 
itic Iar)ii2,itis ivith in iilar of tlic 
f tiso cords. 

Ihis IS tho t\picil (iitirsi of uu 
iiifttlious rclipsuif, tijx of c.iH( 
It IS a pirticuhrlv tlannni^ md 
Knotts defoct in the inadciiinto 
till IJ ((asl t)— TiPinL \N\tiji# tu ifintnt inttliCHls so oftiii iippbcJ 



‘simiTM ttKimirMM The •nmge to larlv 8>jjlilhs, lint tlic SMllIitoIll 
pliv Kinn (io » mt niiirtiiHlt Hit \«lue rcstvit 0 tS SO strikiiio that tbc 
( p\aiiiiniii{, tip I »l<rior vurfott of , ii .i .1,. 

.1 . , ' , , , iMtiiiit IIS well ns tho plissiciuii is 

tlip PDtiimf r Aiciiti of r«)up»o iR C 4 rly ' . , ^ . 1 .i 

iniU latinl .jihiUa PiUm?> lIiitiMli oil „iurd, and till 

patient sonictiincs biistaiiis au nl 
most inJi finiti pn>lone,ati<>uof his infectious ntiimiit jiinod, to thO(,TatL 


d inppr of llio public 

Onh s^ 8 t(lllJtlc cximinition uill disclose li^iona of this sort Ibi^ 


arcpncticill\ 8 >iiiptomleb 8 

C ISO i> — V liihonr, ifjcd >cnM, rifeistcml at the Chine, feinns ^ 
liisfnn of {Kuilt lesions and soixmihrv eniptioii 0 nioiillis l»efon Ik 
Ind roccncd tm nitrneiions nrbpheii iiiiiiic injections, and polassnnn ludiJ 
b\ mouth, but no inereiirv One month ifter tho list ir<pliinamine lu 
]iction his vision Ind begun to fill md a violent, npidlv inogrcssiiii, 
neurorctinitis was recogin^d 

Tiio pb> 8 jcil findings were mgative The W isscrmauu rr iction on the 
blood was negative Iht spinal fluid was iioniiil An cxtraordtmrdv 
npid iinprovcimnl, with almost complete iccoverv of vision, occiimJ 
under the intcnsivo use of intmiiy succiniiuid and sodium lodid intraie 
nou 8 l> followed b\ irspluiinmin I om arspheiiunine courses were 
IS for nil eirl> infection, with iOO lOgr iinmctions and 125 gm of 
sodium lodid intravenously Six weeks from tho d 1(0 of Ins last ai^phcna 
mine tieutmcnt he developed multiple ihiiiIu lesions, J wi-eks after i 
drunken spree Tho old penile scar showed sumo induration but no erosion 
or other sign of activitv Spiiocha'a pallida wen found S dnvs lutu 
in a small indurated lisiou it soim distnicc from tho clnncre The 
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The possibility of completely changing tho line of attack in these 
cases bj the use of silver arsjiienaniin or sulpharsplieinraia and of bis 
mutli iiitramu'^nlarly should bo considcicd 

When tho question of relapse rersua reinfection confronts the ph} si 
Clan It 13 better to start all over a^aio, treating the patient as though 
he had never been pre- 
viously infected, than to 
favor still another aud 
perhaps more serious re- 
currence b^ inefficient 
treatment of the pre- 
senting lesion 

Cases (SecFig 13 ) 

— 4.11 the 24 ar phena 
inmo injections and 
137 of the inunctions 
were given in the first 
ten months of treat 
meut The patient had 
had an cstraoCnital(ton 
sillar) priman lesion, 
nud a secondary erup- 
tion was present when 
she was brst seen at the 
Clinic She followed 
treatment aasiduoualv, 
in accordance with a 
rigorous standard vet 
the relap e appeared one 
jear after the last 
araphenamme injection 
while she was in the 
midst of a course of 
inunctions The Was 
seraiauu reaction on the blood which had been negative since the beginning 
of the second course became positive There was no evidence of reinfec 
tiou although this possibility must be considered 

Patients with recurrences arc bv all odda the most dangerous from 
the standpoint of carriers and as a menace to public health Thev require 
the closest clinical watching and permission to marrv or to have sexual 
relations should be granted onlj with tho greatest circumspection or be 
withheld mJefinitelv Cases of the type here discus^cKl re-em2>ha«ize the 
importance of life-long observation rather than rash statements about cure 
in svpbdii 
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pninarj lesion one week, old TLe cliancro cleared up and notliing 
further -wns ilonu 

Three months later his tliroit swelled jiid hecamo so soro that he 
could not eit V di ignosis of tonsillitis w is nndt, but when he became 
steadily worse durnip, weeks of locil trcifiiicnt ho w is gi^cn three 
injections of uco-'iiNplicn imiu, and pruiiiptlv rtcovered Ihis was en 
dtntlj Ins SLiondiiw aiigmi. 

lour months passed without incident, when suddenly red spots and 
small lunipa api>cared on anus, utid sc dp These de\elopc<l rapidly 
into crusted ulcers, and the lesion oyer the tibia becime the topical iiior 
mous giiminafous ulcer shown in the pliotoorupli Ihe scars of the smaller 
lesions were thoae of nipi i, and tho coiijiuietioii of the two types of lesions 
shows their siinil irity Tho patient was then gnen mercur\ p)r the fir t 
time (luuiictions), and sodium cncodjlatc, whicli is wortiilc«3 in tie 
treatment of a\pliilis 

This patient had bad two successive post ir«plituimino rclipscs, with 
n rnpid adv uiccmcnt of the immunologic u^jiccts of the diseayc to tho 
hjpenllergic condition of late sjpliihs \s i result, ho developed a 
rupia ns a sort of delavcd seoondarv eruption, and, witli it, a luieO giiiQ 
matous ulcer IIis condition had become so serious 'ind resistant that 
coiuparatirelj little response could bo secured from ordinary therapeutic 
moasurcs 

The 11 assentiaiiH rcactioiion Ihe blood «yw neyaliie repeatedly Sinro- 
chcetae palhdae aro not dcmon«(rablo bj dirkticld m Ic ions of this f'pc 
Prcuiatuio tcrtiarism frequently exhibits iiifcetioiis mucous recur 
reuccs than the mucous relapsing type 

To treat a recent syphilitic infection with a few scattered doses of 
arspheuamm or nexi-ar^phcnainm on a svniptomatic bisi®, without de- 
veloping immnnitv bv the use of niercurv la to invito premature tertiari«m 
and precocious malignant syphilis 

There is no svstem of treatment which can giiaraiitcc curiam rclap mg 
types of eases agiinst subsequent relapses (lig 13, Cisc 8) Tho Pol 
litzcr 'ivstom has been commended for its ability to reverse tbc sccnimgv 
iiTcducible or relapsing blood Wassermann reaction If something can 
be defimtely criticized concerning the previous tre itment m a relapsing 
case, It may bo w ell to place tho patient outright on a sy stem of early treat 
meut agam, disregarding entirely whatever has gone before. Tho 
incut of neuitirccurrenccs and resistant neurosyphilis by ordmaiy methods 
niiy be satisfactory, but if previous treatment has been even ixasonabiy 
vigorous I behevo it is niudi better to add intraspinal ticafment, if m*) 
reactiou of tbo fluid is positive, and la^o doses of lodid intravenously vvitii 
mercury biclilorid, sncciuimid or biniodid inframiisciilarlv, in preference 
to merely playing with moderate doses of irsphcnamin and tho msolubJe 
mercurial salts which prored inadequate in the first place 
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septum or hard palate) i long nml Mgoroua cour'se may be necessary 
Vs a rule, ho«e%tr, it seems better to ^^ork for re'^istance in these cases 
nthcr than for mere spinllicidal efiftet Especially m obstinate bone 
lesions in the nose, course after course of inunctions uith lodid in 20 
to oO gr doses three times a day o\cr n period of months ma> result in 
ultimate involution eren thoug)i the Wassennanii reaction may remain 
positive 

The removal of sequestra in osscoua lesions may be ueccssan to iilti 
mate healing Such a procedure rs amputation is rarely necessary if 
treatment for syphilis is pushed with full eifectivcncss 

llANAGiMENT OF THF SlPIlII-ITIC JIoTHEB 

The prophylactic value of treatment during pregnaiicv, and even treat 
ment m preparation for conception Je ones rc mpbasis Vt the same 
time, tho fact must not be lost sight of that the prognint woman is already 
somewhat under the protection of one of the immunity producing tondi 
tions affecting the phvsiolo^jic course cf syphilis The tendency of a 
syphilitic infection to become latent during pregnancy and lactation is 
su&cicutly marked to make one almost feel that pregnancy for the 
syphilitic woman should be in a sense part of her treatment provided 
she can be insured a healthy child Ihe pregnant woman of course 
carries a double load on her excretory mechanism and Wechsclmaiin was 
the first to insist that this fact espicialK demands moderation in dosage 
Such moderation, of course d>cs not necessarily apply to treatment m 
preparation fer conception which should follow the usual rules 

Tho earlier in the course of pregnancy that a syphilitic infection is 
identified the better Dnniig the nine mouths of the ordinary pregnancy 
It should be pus ible to „iv< at least one course of ei^ht injections or prefer 
ably two six iiiicction tiurses of nco arsphcnamin The dosage should sel 
dom exceed 0 dg of neo arsphcnamin and the interval Ijctwecn injections 
should be one week I atientswho show a definite tendency to uterine irn 
lability may find it nece sary to list in bed The inercurialisation of the 
pregnant woman should practically never le carried on m combination with 
arsphcnamin but should lie u od as interim treatment preferably m the 
form of inunctions provided there is not too mufli skin imtabilitv 
Medication bv mouth at one extreme and heavy doses of m oluble salts 
(mercury salicylate) at the other are in my opinion to be avoided if 
possible Vrsphcnamin is distmctly more impoitaiit for the child m 
utero than lutensive mercunalization because of its spinllicidal efficiency 
It protects the child from inoculation dtirm., the mothers spirochetemia 
"Mereunalization is moic for the protection of the mothci against allergic 
forms of relap e after the birth of the child The closest possible watch 
must be kept on the urine, and cyidcn e of pronounced renal irritability 
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Tbo complete physical ami serologic il appiaisal of tlie case, including 
se\cnl blood Wnsacnnuim tests, the spiinl fluid examination a cardio 
a isciilar exaimuatioii, careful stud^ of the pupila, deep reflexes and sen 
sor\ responses, palpation and cxcii Roeutguii r vj cviuuiiatiou for bone 
]c3ion«i, IS desirable Tbo fundus of tbo eje must be examined In other 
Mords tlio plnsicnii must ho sure tint his ca«e is latent If it is latent 
(positiie ^\assermauu rciction onlj), the age element and the duration 
of the infection from the standpoint of pocsible trausimssibilit^ and future 
complicntiona must he carcfullj weighed It is better to be prophy 
lacticalK minded and to err on the side of protecting the jiaticnt and the 
public when there is a possibihtx of fraiisniitting the disc I'sc, or of later 
comphcntiom, than to he too afrud of disturbiii„ the resistance-defense 
mccinmsm It must be said, howeter, that once treatment is begun it 
should bo coutiiiucd, through three full cour«cs of six arsphcnauuuc mjcf' 
tious each Imsmucli as the purpose of such a course is immunity 
building, c\cn more than the cxlcrniinatiou of all spirochetes tbo interim 
between arsplicuaminc courses «hoHld ho four months divided into re*it 
periods of a mouth before and a moiitb after each cour«o of forty nmne 
tions, tlic total being approMUiatclj 300 30 gr rubs Depending on the 
patients circumstanec^, it iiiav be desirable to provide a storage depot 
by one or perhaps two courts of mercury salicvlatc, especially toward tbo 
last The patient should lie jinpre«»cd with the fact that once cicrv year 
or two he aliould return for a general investigation of Ins condition This 
oLsenation sluiuld not he limited to a blood Wasscriuana test, but should 
repeat essentially the complete phvsical appraisal called for at tbo outset 

ME’VT op Late Active but Bemov SvrniLis 

Certain tv pcs of svphihs, even though active, arc recognizably benign 
For example a jxisitive blood \\ a'SNcrinaiin reaction and a small ouly 
mildlv destructive bone hsion m i patient over fifty years of age do not 
call for the utmost resources of modem sjphilotlicr xpy Vs a preliminary 
to deciding on the benign character of the manifestation, a phv ical ap 
praisal of tbo patient, as I have mentioned, is, of course, necessary If a 
phvsical appraisal fails to reveal Tnvthiiig hevoud the benign presentins 
symptom the tnatmeut decided on may rango from a course of from 
SIX or eiglit small iiijc'Ctions (1 to 0 dj^ of nco-arsplicnamm), followc 
bv one or two courses of inunctions with lodid, to mercury and lodid 
by mouth without araplieiiamm On the other hand, if the patient is 
vounger, or presents a lesion which while essentially benign in character 
19 none the less resistant and disfiguring (as m guniun of tbo nasal 
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\TCclk8 to tbi-ee months after hirtb (3) the child who bom of a syphilitic 
mother, presents a pontne Wassermanu reaction on the blood from the 
cord which persists without the development of gross signs, (4) the child 
who, bom of i svphilitio mother presents a positive V, assermaiin reaction 
on tile blood for a short time, which then disappears and is not followed by 
anj se<iuda;, and (5) tho child, bom of an apparenfh healfhj mother, 
who presents one or another of the ibove signs of svphilitic infection 
Tho first essential for the minao'^ment of svphilis iii infants is that 
the mother shall nurse tho child for as long as possible up to one 3 car 
This can be done without daUr,®? fo raotlicr and the physician should 
Mgoroual} insist on it Whdo intenaivc treatment of the mothei has 
some favorihlc effect on the nursing infant, this is by no means sufficient 
to take tho place of direct treatment of tho child Vrsphcnamin is indi 
cated in pricticall3 all cases except the fourth tvpe m which the Wasscr 
mann reaction is aimplv temporanlj positive and becomes permanenth 
negative vnthout further signs after from ten days to two weeks 

Few general practitioners aro tccbuicallv equal to giviUg arsphenamm 
intravcDouely to small infants The prominence of the veins over the 
skull and the external yngnlars mav make such treatment pos iblo how 
ever With the nvsistauco of a competent nurse and i triangular blanket 
in which the child is wrapped as for an intubition tho youngster cm be 
well controlled I do not advise or countenance the giving of arsphenamm 
by the anterior fontanel Jeans also discouriges this methed Fordvee 
and Eoveu havo pointed out the feasibility and advantage of iico arsphena 
mm and mercury bichlorid intramuscularly tu the young infant Their 
arsphcmmiii tcchnio has been described on pa^e 4Sb md the icsults 
which they report certainly sc^m to justify an increasing popularity 
wherever intravenous fcchiiic is attended with ditficnltv teulphars 
phcnamin likewise shows promise in this direction Tho du^ige given 
intravenously should ho regulated by body weight in the same way as 
in the adult A seven or eij^t pound infant should receive 0 03 gm neo 
ar'phcnamiu for the first injection 0 0> gm for the second injection 
and 0 1 gm for the third injection at intervals of five davs From this 
point on the dose should range from 1 to 3 dg of neo-irsphcnamin intrave- 
nously according to the weight and general response of the cliild for a 
course ranging from six to ten injections followed by a four months 
interim on inunctions This course shvuld be repeated at least three 
times Inunctions aro well borije by infants the nibs bein,, given forty 
to the course and tho dose 1 to 2 gm of tho uO per cent m rcunal 
ointment rubbed on the back and fiinks, and on the binder Inasmuch 
as fibrosis is a conspicuous part of the pathologic picture in uterine 
syphilis lodid should be b^un early administcied witb milk by the 
use of a dropper If the infant is at the breast and the mother is under 
treatment, the infant can obtain a considerable dose of potassium lodid 
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iiidicites a temporal^ suspension or complete cessation of treat 
inont 

Treatment during piegnancj should not bo discontinued after tbe 
birth of the child, but should bo cirncd to completion with the emplojnicnt 
of normnl adult doses In eases m whicli the to\cmia of pregnanev is 
coinplicntcd bt stphilis, acute or latent, the syphilis should not be treated 
until the toxemia is under tontroJ, because of the presumptue additional 
strain of Lean mttal intoxication on iht liter aud kidiiejs Obstetn 
Cl ms in mduciiig, premature labor m such cases, should exercise the 
greatest care m prokctiiig ihcinsthts from iiiftction In fact, the idcntiti 
cation of siphilis during pregnancy and its proper treatment Las enough 
importance for tin oWctrician to justify his insistence on a Wassormann 
test for his own protection 

The question as to uhelhcr a partial positirc Wassormann reaction 
in a proguuit uomm is an indication for bcomnmg treatment forsvphilis 
cannot be ab olutch ansucred at the present time, but must depend oo 
the mak(.*-up of the case as a uholc A full nixcstigation for cvideaco of 
stpbilis repetition of the \\asscrmnim lest, and cspcciallj trlicn con 
trolled b> such tcchiiio as that of Koluicr, inaj establish the actual state 
of niriira V smglc weak positive U isoeriinun reaction ccrtainlj does uot 
constitute a diagnosis of 8\philis On the other hand it is, I believe, 
distinctU sifor, both for mother and child, to 'iccept a repeated strouglf 
positnc blood Wassennaun rtiction during prcgLauc> as evidence of 
syphilis and to give tho cliild the benefit of the doubt bj instituting 
treatment 

IIanaoementoi IlErFDosirnius 

The ptobloms of s>phihs ^cqmled lu childliood ire essentially those 
of the acquired fonii of the disease at aiij period in life, and in mj expen 
ence haic been far less diihciilt than thej are reputed to bo Siphiha 
acquired m utero, on tbe other hand, has ou tho oue side tho possibility of 
irremediable aiiteuatal damage which comes from tho ucaviug of tho 
infection luto the \cry anlngcn of the body structures, and oi^tho other 
baud tho adiaiitage that, if survival docs take place, it implies a degree 
of natural resistance x\hich is a valuable assistance in treatoieut 

Uterine infcctioii'i, m an oacruhtlmiii„ proportion of cases, terminate 
fatalh before birth or avithin the first two a ears of life It is this 
tremendous mortalita, aggregating close to 75 per cent, that makes urgent 
the antepartum detection of syphilis in the mother and antenatal treatment 
of tho child Broadly speaking, five types of infantile hcredo yph'bs 
present fherasehes for treatment (1) the child m whom active lesions 
are recognizable at birth or withm tho first two or three days of hfc 
(2) tho child apparenth healthy hut bom of a siphihtie mother who 
develops the first outspoken evidence of the disease inthin the first six 
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^ttulo ncuros%pliiIis m chifdtooil has a distinct clinical tendency 
toward paresis carlj dcfictioa of tlic iu\olvcnit.nt makes it possible to 
use intraspinal measures and to reduce maternJly the incidence of late 
serious accideuts ^Micn proper exammatiou and testing of tins matter 
IS neglected, a coaiulsion or i hemiplegic att-ick or slemh pro^cssivo 
mental deterioration mas be tlio tirst ttammg that the pjsitne blood 
^ assemiaiiii reaction was accorapauud b\ a ueurosjphihtic piociss 

111 the tmfnient of hcndoa^jhilis in older (Iiildiiii c\ t complications, 
in\oh<ineut of the ci„litb nenp^ #ud ossc ms ksions cunstitutc throe of the 
most tr^i'g proLkju'i It his bttu oiii experience that arspluinnuii is 
particulailj i jliiablo in dcalm,^ with mteistitial keratitis It is an incom 
parable advance over mercur\ m the proinptiKSS of the relief which it 
oivcs, in the possibilit\ of forcstallmg lUtohcmcut of the othrr c\e and 
in preicntm, scnous and ponnaurut damage thiiiugh va&culanzation 
In sciere cases arsphcmium should be €inplo\ed instead of nco arsphena 
nun The dose should lo about onefouMh to one-third greater than bv 
weight and aicrcun should be giicu siinuItaiicoii«lv preferabK in the 
form of a soluble «a3t lutrawiiisculjrh A/oderateh Jargt doses of lodid 
_*0 to '’0 gr three times a da\ ini\ bo giicu with tho aropbenainin and 
mcrcuri A child with actne nitcrstitii! keratitis should not be in Bchcnl 
should avoid other forms of cvosiriui and should protect the eves from 
bright lights and smilipht bv imicd The pnpil should be kept 

dilated to a matimuni with atropin Uol comprcasis should l>c employed 
in cases m which there is much vasoulanzatioa and opacitv of the cornea 
Treatment should be carried on ciilirelv irrespective of tho 8\niptomatio 
rcvpou«e of the eje and should bo pushed to a minimnm of three courses 
of ai\ to eight injections each and if|>osiblc (oacoiiipktt ind permanent 
reversal of the blood assennauu reaction It is cf additional advantage 
to secure as a therapeutic control an occasion il ophthalmologic examina 
tion for evidence of activitv The prote s ma\ progress in mild chronic 
form after the photophobia and infl imiiiatorv svmptoms have subsided 
with cousiderabk unnetes«arv ultimate damage 

Old cases of interstitial k« ratifis have of course onl> v limited outlook 
for impiovoment None the less 1 have found it worth while to offer each 
patient a trial of treatment One to throe arsphenamin courses a vear of 
inunctions and two jears of lodid maj rcanlt lu a gradual improvement 
which makes the effort vverth while 

Involvement of the fiohth nerve m hercdo’vvphilis if it can be rccOp 
nized early and has not 1>een too udden m i use t ma> be licncSted to some 
degree by the proloupcd and determined use of meriun and lodiJ This 
means inunctions over a period of at least three vear« with liberal doses 
of potassium lodid and two to fonrcomsis of irspheuamiii 

Resistant bone lesions in hertdosvphilis which aro tho torment of the 
syphilographer in oine of these cases arc in luv cvpcricncc one <. f the best 
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tUroufeU the nulk h\ the ntother 10 to 50 gr three times i da\ 

Close 'itteiitioii should be 2 )Jid to tlie iiiittcr of lodij iJi 03 ^i)cras\ in 
mfniits, bcciiiso fuliniiutmj, biilloiis lodism niiy be the hrst warning of 
intolerance 


Arsplunamin and incrxur^ should be dtcnntcd in infancy to obtain 
the full tonic clFoct of the trsciiieil 1 lino seen verv little occasion to 
use nici-eiir\ b\ mouth in the iiniHg,cmcut of infantile sjpliilis llcrcun 
lutramuscularU lua^ be j^iMn lu tlie form of the bichlond or succinimid 
1/J4 to 1/12 qF dail\, in easts in winch a rapidlv destructive proct’s is 
makiiif, licadwi) in apito of onliii iry measures 

Ihc gentral nutrition of the child deiii'inds clcse attention diirin^ this 
period Ihe principal effort should be to tide tlie child aloiip with mirsiiic. 
iiid treatment until it has grown to the point wlitit a certain measure of 
ph\sical iiulcpendtnce and uieie isiii^ 'lour penmfs tlic iisc of more intcii 
sue measures if thc\ arc letjuitcd ihe •‘piiuil tluid cvamiuatiou is finite 
cs«cutij| ill uifintilo sspbilis mid b\ the time the child icachcs one ^car 
of OpO should ctrtunl^ be ptrfoniitd llic idea fbal imohemeut of the 
nenous system is rau in ea«c3 of lierc'dosvpbilis is distinetlv erroneous 
The iiif lilt boni without lesions but wifb a positnc \\ assomaiiii reac- 
tion on the cord blood, if appirtntl> robust, should be watched for a period 
of «tacnl weeks before treatment is uistitiitid During this time the 
Was crmaiiii test can be rc[>catcd and, if the reaction is persisteiith and 
btroiiph positive ifter the second week, treatment witli nto ar«phcDanim 
and IlK^cur^ should be begun ilircc cour<«3 ln\e been nn customary 
minimal rc(]Uireincnt irrc«petti\c of Wassennaim findings in children 
both with and without acti\o lesions 

Tardive Heredosyphihs — Ibe identification of lierodoaNpluIis m 
older children citlier bj the \\asscrmaiiu reaction eir b\ identification of 
stigmas should, m practiedl^ eicr^ case, bo tlio signal for treatment 
rherapeuficalh speaking, these children should all Lc regarded as baling 
late sapbilis and the nieasuies adopted should lean towards the resistance* 
buildiiij, side The child who h is a repeatedly jiositiec blood Wassermanii 


reaction, or who exhibits definite stigmas in the absence of the pjsitiie 
assenuann, should not, m general, be jiomutted to ^o untreated \Vbile 
the tendency to relapse is less marked than in ncfjuircd ca&es, a»v sudden 
drop in resistance cacii after the patient reaches adult life may result in 
tho onset of interstitial kciatitis deafness or osseous gummas The free- 
dom of children with beiedosyphibs from cardioi I'iciilar acculcnfs is 
notable, and is e«ipcciallv striking because of the casi demonstration of 
the spirochete in the heart muscle at neciopsy m most uufieatcd case 
Involvement of the nervous svstem on the other hand is bv no means 
uncommon and all older children with heredosyphihs, e«pcciilly if *ho 
reaction on the blood is positive, should have a spmal fluid examination 


eaih in the course of treatment 
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^\^len the gastric lesion is obnonsl^ syphilitic, or when if earcino 
matous it yiould undoubtedlT be inoperable treatment for sjpliilis maj be 
begun at once in the form of arspbiuamm lU doses proportiontd to the 
weight and condition of the patient Tbo ie«poiise of gastric syphilis to 
arspheiiamin is ei.cellent The debilitated condition of the seierer cases 
makes the simultaneous uso of mercury undesirable Caihectic patients 
should be put to bed, alkalinized and gi\eu uco-anphciiamin at the outset 
If the sjTidroine is sjpbihtic, the tespouso will usuallj be one of the most 
remarkable in the whole field of treatment The first or second injection 
usually gives complete relief from pun and if there is no significant ob- 
struction, the gam m appetite and weight is phenomenal In fact, failure 
to make a pronounced therapeutic response within the six weeks of the firat 
course argues a possible error or incompletciic s in diagnosis, and the pa 
tient should he rechecked for the question of Imitis plastica, carcinoma or 
obstruction 

Pscudoga'tnc sjphilis, or gaslnc svmptoms accompanving the hypo 
aciditj of systemic syphilis or imohcmcnt of the nervous svstem re 
sponJs to treatment for syphilis in appioximatch 70 per cent of cases 
The treatment m these cases should be directed at the major process in 
the nervous system aud not lx merely routine or desultory 

Hepatic Syphilis— Hepatic syphilis is one of the types which is un 
favorably affected by too mfensiyc treatment at tbo outset krsphcnamin 
should not, therefore, be used until after some yyccks or months of mer 
curial and lodid preparation In cases of localized gumma it is better 
tolerated aud less likely to gne rise to anasarca from shrinkage and rapid 
fibrous change hut it is virtually impossible to predict under ordinarj 
conditions, what course a giyeu case will pursue Long rest intervals arc 
helpful in enabling the patient to tccowr from the seemingly unusually 
depressant effect of even moderate treatment Restriction of fluids and 
catharsis miv diujiiiisli the necessity for tappin^, and the latter measure 
should not be resorted to sooner or more often than nccissary A lalma 
llonsou operation may giyc relief but a surpiisiugly lar^^c proportion of 
patients will ultimately deytlop an cffcctnc compensatory circulation 
Emphasis should be placed on the obligation to reaih an accurate diagnosis 
if possible, btforo treatment bcjjins Tho po^ibility of malignancy lesions 
of the gall tract, and previous injury to the hier bv arsphenamin should 
be carefully considered even though the Wassermann reaction may be 
positive Harked and increasing jaundice in ■'pito of treatment is more 
suggestne of a malignant process than of syphilis 

Splenic Syphilis — Syphilis of tho spken especially if tho «plecn is 
large, is resistant to ordinary treatment, but persistence will accomplish 
much more than is at first antiapated In those cases m yyhich the patient 
remains below par, in spite of careful tieatmeut sjilencctomy may accom 
plisb great and permanent improvement The operation should not hoiv 
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t^pca of 8\pljilia on %\hicli to demonstrate tlie superior efficicj of combined 
instead of alternate admini<itratioo of arsphciiamm and inercurj TLe 
mtluence of trauma is important loduls sliould be pushed and operatne 
uitcrfcrcnce aioidcd Cists, and so forth, arc seldom ucidcd 

In addition to attention to ^^tncnl measures and the neight curve, tbe 
liemOolobiii should he watched m casts winch are subjected to prolonged 
hospitalization riio interference with the child’s schooling that rcaiilts 
from eje and car Itsious sliould he met bj the cooperation of the social 
worker and, at the tarhtst possible time consistent with the child’s welfare 
special traimiiQ should be hoonn Iho plnsician can usuallj obtain m 
formation on tlua matter from tho state schools for the blind and deaf 
rUo nianagcmcnt of the \\ assonnann f ist case of hcrcdosjphilis, in 
oaperieueo, is not essentially difFcrcnt from that of tho acquired case 
oacopt fora iiresunipti\el> hotter prognosis Two years of cousistciit thera 
politic effort IS tho minimum before eousidtnng the possibility that the 
Wa^'erraann reaction will not yield to (ixatnicnt 

The question of the marriage of Jitrcdosyphilitio persons is frcqucutlj 
raised Tardno tipcs arc non infections and, while there is a distinct 
tcudciicv towards 8t<.^lUt^, I feel that there is no general contra mdicatwa 
to marriage piovidcd the patient his been ojstematjcalh treated and is m 
good hcaltli While the e\istciicc of third generation aiphihs will prob- 
abU haio to bo admitted, the inftncutioa of inodcru trcitrocnt rcdaces 
the possibiliti aluioat to the vanishing point and there seems to bo no con 
\mcmg eMdcncc that constitutional iiifonontics and degenerations are 
particularly prone to afttict the children of a well treated heredosyphihtio 
parent 

1[\NAIEMEM OF VlsCtltAI. SmuIUB 

Gastric Syphilis — Gumnntons lesions of tho stomach mav, of course 
raise the differential problem of carcinoma In all such cases vvith a co- 
incident positive Wasscrmmn reaction, the impulso may be to treat the 
patient for syphilis to see whether the gasino lesion will not rcsohe The 
advisabihtv of following sncli a cour e depends, in our capencnce, entirelv 
on the clinical and roentgenologic decision as to the probable operability 
of tho suppos^'d carcinoma If there is rcawm to believe that tho lesion is 
operabk or if there is a marked dCoiee of obstnictiou imspcctiro of the 
operability of the lesion, an exploration <:hoiild precede any eliborafe or 
prolongi-d treatmtiit for svphilis The question of malignancy can thus 
be 'jettkd, and obstniction relieved if necessary If the blood Wassennaun 
reaction is positive, it is better to give one or, if possible, two arsplienaniiii 
injections of 3 to 4 dg each, five to seven days apart, before operation m 
order to secure a therapeutic lead on tho process and to protect tbe snigeon 
Further treatment with araphonamm may bo pushed during convalescence 
if the lesion la found not to be malignant 
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(0 rest and learn best to reduce their miatal tension and hjperactiTity m 
this « n ilie issistiucc of occupational treatment is cspecialh important 
ill this group of cases A few patients cannot endure the restraint of bed, 
and these must he rctJucated without it Teaching the patient with 
cardiac disorders to Ine uitlim his limitations is a large part of the art of 
uudicine in the'o caves 

For actual breach of compensation the outlook is good the first or 
second time and poor thereafter Intbe recoier^ of coini>CDsation I ha\e 
known treatment for syphilis to be cffectno when digit liis and rest failed 
1 he digitalizing of a s\pliilitic cardiopath djics not differ cssentialh from 
that of an> cardiac t>pe Cirdiupaths must not as a rule be allowed to 
gain weight during their confinement lu bed The management of the 
kidney nia\ call for special care and intramuscular mcrcumlization must 
be aioidcd unless occasionalK in a breach of compensation for a few dajs 
rapidly to saturate the patient 

The therapeutic paradox may be seen in cardiovascular sjphilis in the 
dcTolopnient or accentuation of signs of aortitis, or the appearance of 
fluoroscopicallv M«iblo pulsation m an aueurvsm previoush regarded as 
tumor after the patient has been under treaUotnt for some weeka Vn 
aiieunvm rarely decreases in size but the relief of the symptoms of medi 
astinal prcssuic, such as boarsentss pam and dispnea niav be ier> 
pionounccd 

Man voEMEfT of Sipiiilis or the NEnocs System 

It 13 not within the proMnee of this preseulatioD to discuss the special 
treatment of sjphilis of the nervous sistem which la distmcth a matter 
for special trainiug and facilities But it is worth while to emphasize that 
the ideal treatment of neurosyphihs is preientm. Close adherence to a 
Mgorous technic of treating the cari> cave with proper checks on tlie be 
havior of thenenous s\«Um in the first lear of the infection and the earh 
institution of intensive measurev will do much to make the treatment of 
tabes and paresis now so lar,,e a part of the business of specialists a thing 
of the past M hile in the earlier months of the disease moderate imohe- 
ment of the nervous svstein ma> vield with cnnparative ease to ordinary 
methods of treatment about 2 to 30 per cent of the cases identified at that 
time are resistant and supply the abundant ueurosjphilogic material of 
later vears These later cases are those which have withstood ordmarv 
methods of treatment early in the disease rather than those vThose nervous 
sv stems have become iiivolTed de noio by extension of the disease after the 
secondary period or during latency In the majority of these resistant 
cases special measures such as treatment mtraspinally are likely to be 
necessary (Fig 14) Wliile it is proper to begin their treatment with 
combinations of standard procedures such aa the svnehnnons use of mcr 
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over, bt icgardcd as u substUiUt for tnatmeut for sjpbilis, of one which 
the iiioApcriciiced surgeon should iiudcrtaLc 


JIaN VGtirE\T OP CuiUlOV VSeULAR SYPHILIS 

The prognosis of cardiovascular avpbihs, probablv because it is rccog 
uizcd cottip iritivelj late bj sigiva wluch rtpi\.seivt iiioro or ksa eslensive 
and irreparable d ullage, 13 rather poor Ikeaiiso of its frequtnc}, its re- 
in irkabli e ipicit) for rtmmiuio lu couecalmtiit, and lU poor outlook when 
It hnallv IS rccogiii/ed, I have ur^ed the treatment of llic patient with 
litent s>pliilis with i jiositivc hluoil Wissennniiii reiclioii, even tlioiigli 
for the moineiit there mav he 110 gross indication that his disease is dam 
a^mg his V aaciil ir s} stem 

Tho lesson of a slow tbcra{>culic approach to 6>phili3 of the cardio- 
vascuhr svstem is tisually learned at the c^pcnso of several uociopaies. 
^^hlle there cm bo no eloubt tint etrtain patients with cardne disease 
tolerate 'irspiienamui well, there is ibuiidant evidence to sliovr that, for 
the moro ndvauced cases 03 (k.cij 1I^, it is duigerous at the outset though 
better tolerated biter, particiihrlv if the patient Ins signs of coroiiurv 
sclerosis marked oi^ocaidial insiifficicncv, or an aneurism of considerable 
aizo Ihc npid chingcs produced in the Icsiou b> arsplicnimm Icvd to 
further and uncompensated reduction of the circulation of the heart 
muscle to iibrosis vnth further conduction impamiient, and to edema fol 
lowed tlimnuij, ind nipturc of tho wall of tho aueurjsm All of those 
bv effects have been apparent chiiicall> in ni^ own o^peneneo It is pos 
sible, under ar«plienamiu, to cans© in ancurv<un apparently fited and 
stationarv to increase in size and present through the cliOst wall instead of 
improving \ nearly fatal anginal attack cm he bioUpht on hv one 
ar«phciiainin injection m a patient who has liad but little disturbance 
tberetoforc. 

For those reasons, the treatment of cardiovascular syphilis should begin 
by loiij, mercurial and lodid preparation, and even this must be of the 
mildest if the svinptonis are it all pronounced Several weeks or months 
of treatment, at first hv mercury with chalk by mouth followed or com 
bmed later with inunctions and rest to reduce strain on the healing parts as 
mucii as possible, are, I believe, essential to tho manageineut of severe 
eases Neo-arsphcnamin, after several weeks or months, miy he begun m 
small doses, beginuuig with 0 Oj gm. irrespective of body weight, and m 
creasing 0 0 j gni each w cik to a maximum of 0 G gm for fi om eipht to fen 
injections Potassium lodid by mouth is usually well borne and may be 
carried to 30 0 - 50 gr three times a day I hav e seen no special advantages 
from sodium lodid mtravenouslv 

Rest in bed, Iroraids and reassurance are important elements m the 
management of all cardiovascular cases Most patients can be habituated 
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of locally treating a genital lc«iou wttout first mating e%cry effort to 
reach a diagnosis by the use of the ilarkfield There are few commoner 
sypliiJoJogie sins among the profession at Urge, even today chm tins 
Ko genital lesion should reeeite any local application other than physi 
ologjc sodium chlorid solution until it has btcu searched repeatedly for 
spirochetes If the Spirochaeta pallida is found treatment for siphilis 
will induce a prompt involution of the lesions tuilc'is there is a compiic-t 
mg factor such as a Vincent symbiosis (gangrenous balanitis ) or an uniisu 
ally virulent chancroidal infection In such cases hot soahings in potas 
Slum pennmgauate, 1 4 000, with imgations under the foreskin with a 
soft rubber syringe, if there 13 phimosis will hasten involution The 
mutilating dorsal sht operation is usually unnecessary and often n. suits in 
extensive gangrene If there is contraction of the opening in the prepuce 
after the lesion has healed a proper circumcision may be done 

ExLision of the primary lesion should never be practiced as a then 
peutic measure I haie even ceased to advocate it lu patients supposedly 
cured because if patients sustain a recurrence id the scar they will prob- 
ably sustain one in some focus elsewhere m the bodv whicb although in 
visible to the e^aminin^ eye is none the less real from the standpoint of 
relapse Afost secondao icsious rt<iuirc no local treatment Evcd an 
extensive rupia involutes with aiinrin^ty hitic residuum under efficient 
systemic measures It mty increase the patients comfort to rensove the 
crusts and apply a wet compreas of pcnnaugaiiate solution or dilute hi 
chlorid (1 2 000) until the base is clean There is no excuse for local 
treatment of mouth and thivat lesions when they can be swept away almost 
miraculously with arsphcnamin 

Extensive late syphilids of the ‘'km at times lequire local measures 
especially wet drca«ing with bone solution or aluminum subicetate (0 5 
per cent) to hasten their involution Small autog« nous clipped grafts may 
be used after treatment is well under wav Hits is rareh nectssarv how 
ever The amount of deformity js always much less than is expected 

Osseous syphilis must at limts be treated locally by the removal of 
sequestra as previously mentioned Flnetuatin(, gummata ma\ be drained 
provided tieatmcnt has been begun In all ca*?es in which surgical inter 
vention mig,ht seem advisable it should be recalled that tissue restoration 
m a syphilid is always better thin the grj a 'ippcaraiice of the lesion would 
lead one to expect, and intmeution shonld not be made until weeks or 
months of svstemic treatment has arrested the process 


COlfCLU^ZOIf 

The urgent need of modem sv philology is for a boilin,,-dovra to essen 
tials and less roaming of the humm experimental held For early syphilis, 
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curj, ai^pLcnaiQiii and mlciisne administration of lodid, and perhaps to 
add spiual drimigc, a certain percentage nliicli ivill not yield to such 
measures \\ ill > leld more re idilj iiid w ith less expense and iiiconvenieneo 
to the p itient, to txjicrtly applied nitra^piiial tn. ifmciit There always 
remains, lioweitr, the uuprcdict iblo residuum nhich will not respond to 
any measures 



Fio 14 — Chabt of tub 'Spinal 1*.uid a>ii> tlLooB FiKwBGa of a TincAL Ca«b or 
ASTUPTOUATIC NeUIIOSIPIIIUS ItlCOGMZLD BT ROUTINK ''PIXAL tLUID EXiMJKA 
Tiox IX THE Eahli Slcoxdabi I ebioo ^ Ifl tliat treatment wiUi arepl enamw 
aloDo did not control tie progress of the meningitis and that a good result was 
obtained onlj after intrflspmal treatment was begun Slight rises in cell count 
regardless of the spinal fluid Uas^ermann reaction raa} be of serious significance 
early in tlie course of sjpliilis ^ote too that the blood Wassermann reaction 
(right land column) was negatne much of the time while the neurosypbilis was 
progressing 

Local Tbeatuevt or SYriiiLiDS 

In early svphihs, the treatment of local lesions is summed up by saying 
that It is unnecessary if an effectire systemic technic is adopted The 
occasion should not pass, hoirCTCr, without emphasis on tho incxcusablcness 
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WEIL’S DISEASE (bPIUOCII ITOSIb ICTEROIIJ:.MORRIIAGICA) 
Qt.OUO£ llLtMEr 

The imc3tigations of the Ja|>niicsc obstners, Innda and Ido, and of 
ph%sicians attached to the \ariou9 inmca engaged in tho Great War have 
made it cltir that tliort is a tijie of lufictious jaundice duo to spirochetes 
uhich corresponds cluiicalh to Will’s disease. Iincstigations conducted 
111 the United Statis have demonstrated that this is not tho only form of 
infectious jaundico and there is good reason to bolicro that tho non fatal 
t\po of infectious jiuudicc uhirb has boon so conimonlj observed hero m 
the past few vcirs is not sjurochctal lu origin 

True Weil’s disease, spirochetosis iclcrohieinorrhagica, is a common 
disease in certain parts of Japan and prciailed extensneli ameug the 
various annus cnga„od in (ho late War In times of penco it is undoubt 
cdh endemic on tho contimiita of Ltiropc, Asia, Africa and South 
America, and, judging from ivailablo climciJ records, probably occurs at 
times ui North Ainerioa 

The disenso is due to an organism, described by Inada and Ido as 
Spirochata icteroha*iiiorrijat,iff*, verj similar to the Leptospira icteroides 
of Noguchi which causes jtllow fever Noguchi suggests that the name 
Leptospira icterohamorrhaoim is pitfcrable to tho original designation of 
Inada and Ido Ilio organism is an an urobc, is casilj cultivated on arti 
ficial mc-du and is rcidilj tnusfcnblc to certain lohorator> animals, such 
as tho guinea pig, in which it produces characttnstio jaundice In human 
beings the oroauisni is probablv constanllj present in the blood during the 
first VTCok of the disease and persists for much longer penods m tho urinary 
svstem having been found in the umie of somo patients at least two 
months after the onset of the infection It mav bo demonstratid at times 
in the ccntnfiigilizcd blood scrum bvr means of dirkfield illuinination, and 
lutraperitoncal inoculation into guinea pigs of 3 to T c o of whole blood 
taken early in the disiase yields a laigc percentage of positive results 
(Gwyn) 

In tho transmission of the disease tho rat plays an important rule, 
tho organism being excreted in large quantities m the unno of infected 
animals In the late War the majority of infectious occurred among front 
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PH^SICVL SIGNS 


''.Gl 

line troops and the %er 5 common infestation of the trenches by rodents is 
doubtless the explanation of this There is some evidence that insect 
vectors may plaj a minor rtde in tian'nnission hut most of the common 
biting insects are incapable of convening the spirochetLS and the common 
method of infection is probably through food or water contaminated by 
rat urine 

The penod of incubation, according to the Japanese ohseners, is about 
one week 

Tho symptomatology la quite characteristic in moat instances, though 
cardinal signs, such as the jaundice may he lacking The onset la usually 
extremely abrupt with chill fever prostration seiere headache and pro- 
nounced muscular pains Mmptoms of j,astro mtcstinal irritation are 
frequent at the onset Nervous manifestations are common In addition 
to the headache and prostration mentioned icrtigo, somnolence niusculor 
twitchmga and in severe cases convulsions and coma may occur 

The fever 18 gotierallv high, from 102 F to lOl F , and shows little 
vanation for the- first nine or ten days After this penod it gradually 
falls by Ijsis to bo followed m many patients after three or four days of 
apyrexia by a itcuiTcnco ordtnanK lasting from three to six days and 
occasional]} much longer 

The ph}sical signs of greatest importance are the jaundice and the 
hemorrhagic manifestations The jaundice docs not usually occur before 
the third day and may not bo apparent before the end of the first week 
It IB not usually yery deep and is of an orange rather than a yellow huo 
It usually disappears vv ith the subsidence of the fev er With the jaundice 
skin eruptions of an erythematous or a macular type are not uncommon 
The conjunctivte are deeply injected and herpes labialis, which may bo 
hemorrhagic la common 

The hemorrhagic manifcstatioDB ma\ take the form of nose-bleed, of 
blood stained sputum of meleua of hemorrhages from the gums or of 
hematemesia Microscopic blood in the unne is not uncommon 

Other signs of less importance arc bronchial rales eiilargcment and at 
times tenderness of the liver and spleen and niarkid albuminuria and cyl 
indruna. The enlargement of the spleen is not apparent in more than 10 
per cent of the patients and the ttrtnary chauges are usually febnle and 
irritative rather than indicative of a true nephritis The leukocyte count 
may he normal or a moderate leukoeytons may be present, 11,000 to 
17 000 cells per cubic millimeter usually with an increaso in tbo poly 
morphonuclcar cells feevere anemia seems to be unusual 

The mortality of the disease m European countries is about 4 or 5 
per cent according to Dan son Hume and Bedsou In Japan the mar 
talitv IS much higher, 32 per cent of the patients succumbing in some out 
breaks The picture of icterus gravis is nsually present m the fatal cases 
Complications are ftw but conialesccix^ may bo prolonged 
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Prophylaxis — i*! tin i it pins ni unjwi'tmt rijl« as a 
cunci (if infection flic extcniiii) itioii of lodcnfs iii endemic or epidemic 
fopi IS (if im{)()it iiKi tiip pndiUm iii this respect lieiiig similar to that id 
jiln^ip oiitlm aks 1 (ju ill> import mt is the protection of food and iiatcr 
supplies fiom coiitiuiiiiition with tin limit of rits As the oroanisin imiT 
lie ext u tnl ill 1 ir^o mimlicrs in the iiniicof pitunts, and possibh in other 
dneli tigcs jII < wief i ‘thoiild Iw cart fully ^ttnhztd as m a case of t\plioid 
f(\tr Clotliin^ ind htddin^ should he puiictihousl> sterilized by loeaiis 
of licit or tilt iisii il eluiiiic ils cs and others coniiiij, in eniif ict with 

pitunts should tibscr\p tin tcthiiie of an infectious ward Gowns should 
U worn und strut ntttiition should lie paid to proper cliansing of the 
Innds es]xoialh heforo mi ils Jn the present state of oiir knoirIedj,e 
sp(i 1 il protietion igiinst bitiu^ inset ts stems snptitlnous 

Treatment — fhere is no sjKCitu treitmcnt and no tffettiic elicmo- 
tlicrapN Iliad i and hia toworkers did some ctiicnmental work ou sen)- 
tlui ip\ whicli indicited th it little could U cxpectid when the disease was 
fully diielopid On fin ^.roiinds of anilogy it iin^ht haie. htin expected 
that ar plnuamin would be of a due but Inulas (xperiiiiciital work was 
ineuiuhisiie ind Diwsnii Hitinu uid ]lc<l^>n state tint the drug is 
laliuhss 

llu treatment is tlurefore that of an infictions fcaor with special at 
tciitioii to hiriesiiij, syiuptOMis flic piticnt slioulJ bo kept in bed m a 
well icntilatdl w ird or room bioe water drinking should be encouraged 
or if piceliidis tins, the jjifrodnclion of tlnid through sjliuc iiic* 

mata, tin Murpliy drip orev«ii intraieiious infusion m scvcrelj tosic 
patunts mai bo demmded Dawson au^\(s the use of an alkaline 
mixture 

Hu diet should be soft, easily dictated and poor in fits and proteins 
Ham of these? pitienfs Id e weight npidly iiid for this reason an attempt 
should be? made to introduce in ndcepiite munher of calonca daily The 
occurrciuo of gistro-intestiml imfation mi> make this djftcult at the 
onset of the diseise Hit food «bonld be non imt iting and the protein 
content siionld be low as renil function la often depres cd lats most he 
piieii cautiously and in the moat digestible form 

k prtlimiuari purp,i mix be desirable but after it has acted the bowels 
should Ik. moicd b\ silims orpieferabh by daih ciicniata On account 
of the irritable (,astro-iutcstiDal tract repeated sevcie purgation is to be 
aioidtd 

111 the early stages of the disease tbe headache and muscular pains may 

bexere sexere and sedafixes may be needed to alloic of the proper uiaouut 

of rest The icc-bag to the head may bo of xalue and mild sedatives like 
phenacetin and salol are prefcrible to tbe opiates Weil sugge'sts anti 
p\riu subcutaneouslv m doses of gr 3^^ (gin. 0 2) Codem or even 
morphm max be needed in pitients with xciy severe pain 



KULlii^Cl S 


jC 

Convakstiiits fchould nctnc a liberal diet with rest and outdoor lift 
Cbauftc of sccut maj, is Bamsit su^^gests, be valuable in patients mIiosg 
comakscente is protracted 
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Prophylaxis — Iinsmueli i<s flu iit j)li\s m Jinportnnt rul*’ as a 
cirriir of infcrtion flu (\hriuiiiUioii of roilcnfs in endemic or epidemic 
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j)! i^nir oiitliri iks I iiuall^ iinjiurt iiit is the profcctiou of food and iiatcr 
siipplus from conf uinintioii with the limit of rifs As the ort^inism may 
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di'^cli ir^ts all i\crtt i <iioiiId he cinfiilh sterilized as in a ease of teplioid 
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of lit it or the iisn il olitnnc'ils Auims itid otlurs coming in contiet mlh 
pitunts should oh one the teehiiie of an infectiuiis ward Gowns sliould 
l)( worn mil strut ittenlion should be jiiid to proper clcinsm„ of tlic 
hind esjxeiilli before ini ils In the present stifo of our knyw]id;,e 
spii I il proterfion i^iiiist hitin^ iiiseets stems snpeitliions 

Treatment — lliero is no sjHCihc trcitnient ind no elTcetiic cliciniv 
thonpi In id I iiid Ins eoworkers did some evpcnmcntnl work on scro- 
tlierip> whitii uidinfod th it little could be expected when the disease was 
full\ deieloped On tlu ^noinids of ui ilo^ it mijit liavo liteii expcetcHl 
that arspliiii imin would Ik of a duo hut Jnida’s experiment il work was 
ineoiulusnc tnel Diw on Jliinic lud Ikdson state tint the dnig is 
aahieless 

Jhc tre itniont is tlureforc that of ni nifictious feicr with sixfcial at 
tentinn to h n issiii^ simptoiiH Ihc patient should bo kept in bid ni a 
well aintilatoil w irj or room I lie water dniikin^ should he encouraged 
or, if aoniitiiig, prciliuhs tins, (|u mirodiictioii of llmd through saline cniv 
iiiata, tlu Aliirpha drip, or eieii iiilraeiious infusion ui scacrch toxic 
patients inaa he demandetl Diwson sii^ests the iiso of an alkaline 
iniNturc 

Ihc diet should be soft, easily dip.ested uid iwor m fats and proteins 
Mans of these pitunts lose uei,,iit ripidh and for this reison an attempt 
blioiild bo made to nifrodiiic an adecpiato miinber of calories daih The 
octiirrcnec of gastro-infestiml imtatioii mi\ make this dithcult at tie 
onset of tlic disease The food should he non irritating ond the protein 
confonf should be low, is renal function 13 often depressed 1 ats must be 
pi\en caiitioush and in the. most dioCstibk form 

A pielimuiara purpt imn be dtsiribk, but after it has acted the bowels 
should 1)0 moaed b\ silmts or prcfci ilh b\ daily eiiemota On account 
of tho irritable ^astro mtestiiial tract niuated stitrc puroatiou is to be 
avoided 

In the early stages of tho disease the headache and muscular pams may 
be \cr\ se\trc and sedatiacs may be needed to allow of the proper amount 
of lost The ice-big to the head may hoof \ahio and mild sedatnes like 
phenaeetin and salol are preferable to the opiates Well suggests anti 
p\rm subcutaneously in doses of gr 3^1 (gui 0 2) Codciu or even 
morphin may be needed 111 2>atient3 with ycry stitrc pun 
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The Experunental Disease — ^White mice guinea pigs and monWys 
are the most susceptible animals In nhite mice and rats the organisms 
multiplj and persist indefinitely in the blood, but the animals do not 
sicken In the guinea pi^, and monkey a disea e more or less similar to 
that in man can be produced Guinea pigs when bitten bv infected 'ats 
contract the disease, and imariahh die withm a period of two weeks, the 
prmcipal symptoms bein^ fe\er and emaciation with loss of hair The 
disease can be transferred to other guinea pigs ad libitum b> inoculation 
of blood or tissues In the case of the monkey Ishiwara was able to repro 
duce all of the features of fho disease as seen in man including the rash 

The spirochetes are present m from 3 to 12 per cent of wild rats in 
Japan, as shown by Ishiwara and others The\ arc not found in the 
sain a of the rat, but are wery numerous m the blood, so that infection 
probably takes place from inoculation of the rat s blood dunOj, the act 
of biting owing to abrasion of the gums This c^plauis whv several 
people may bo bitten by the same rat but only one may contract the 
disease 

Immune (spirocheticidal) bodies have beeu demonstrated m the blood 
of couvalcscent patients, and experiments bv l\.usama have shown that one 
attack confers immunity 

Various other organisms haie been described as the cause of rat bite 
fever In cases where the tvpical incubation period, iccurreut fever and 
eruption hate beeu pre<icnt it is probable that the findings were due to 
mixed infection or to contamination In the case of the streptothnx how 
ever, more discussion seems necessary Schottmuller Blake lunnichff 
and Littcrer hate cultivated a slreptotbnx from the blood, and this or 
ganism was found in the tissues in 2 fatal ea<>es Tunnicliff has found a 
similar streptothnx in the lungs of white mice dving of broncho- 
pneumonia Blake 8 cav, however did not show the tvpical course of rat 
bite fever and some of tbo others aie iinperfcctlv described It seems 
probable therefore that following the bite of a rat either true rat bite 
fever or streptothnchosis mav develop Sporotrichosis has been reported 
by Jloore and Davis following the bite of a field mouse 

Rat bite fever follows the bite of a wild rat or of animals which have 
bitten rats, such as cats or ferrets White rats and mice are not infective 
The disease is transmitted only by biting It occurs at all a^^es and m 
both sexes 

Pathology — The postmortem appearance^ as shown by ITaneko, 
consist of hyperemia and degenerative changes m the kidnevs and liver 
and hyperemia of the meninges The regional lymph nodes show marked 
hyperplasia of the follicle* with hemorrhages and infiltration with polv 
unclear leukocytes Similar changes are encountered m the bitten area 
Spirochetes havo been found in the regional lymph nodes the skm erup 
tion, the kidnevs and adrenals and once in the testicle 



ciiAprtu XXXIII 


lUTBITt lEVtIl 
WiTbtllllLEZjTON 

Synonyms —Sodoku, Kaltonbisskrankkcit, fitvro par morsuro dc 
Rat 

Definition — Ratbito feicr is an infection cb iracterizoJ by relapsing 
fover following tlio lito of a rat, and due to tbo Spirochicta morsus muns 
(Futaki) 

History— Rat bito feicr Ins been known for centuries m Japan 
Scattered case reixirts are to bo found m the American, Scotch and French 
litcratui'o of the last century, the first ease m ibis country being reported 
b\ Wilcox in 1S40 \u cxccIUnt clnucal description was piibh«bcJ b> 
Mijake, a Japanese, in lOOO Since then eases baao been reported from 
all parts of the world Hata, in 1012, inlroduccd treatment b^ ar^phena 
min The caiisatuc org-inism was discoacred b^ Fntaki, Takaki, Tani 
guchi and Osttnii in 1915 

Rat bite fcacr is not an cxccssivclv rare disease, as tbo increasing 
number of ease i<i)orts lu the literaturo shows The writer has seen 4 
eases lu Xew Ilaaeu avitbm tho past eight jears, 2 of wbicb were 
published 

Good chmcal descriptions are to be found m articles bj lli^ake and 
Crohn Rlakc gnes references to the hteratnro up to 1910, and Arkin up 
to 1020 Up to the latter date about 130 eases bad been reported 

Etiology — Tbo di<i 0 ase is emsod by infection with tbo Spirocbseta 
morsus muns Ibis is a small, actiaely motile organism, rather thick, 2 to 
5 microns ui Iciiglh, avitli fiagella at both ends It presents about one 
spiril for each micron of length Including the Il3gclla3 it measures from 
0 to 10 microns It is readily stained bj aiulinc d^es, and b} the usual 
stains for spirochetes It is GrwnncgatiTc 

The orj,aiii«ma arc detected with difficulty in tho blood and tissue’s of 
human case’, but aie readily demonstrable by animal inoculation of blood 
or tissues, tho most favorable subjects being white mice 

Cultivation has been snecessfwllj practiced by iutaki 
5G4 
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of a pea to a sjlver dollar (0 ^ to " cm ) In tlie coui-®e of a ftw da^a 
(lic> fade jn the center and become ring shaped rcsembliii^ the Icaiona 
of erythema multiforme, hwt diilciing from that disease- in thit tlic^ 
sLon no predik-ction for the extensor surfaces Thc% aie seen on tliQ 
face, tniiilv and cxtiemities Tlie\ do not itch and tldotn desqu unite 
The> do not eutireh disappear dunn^ the atehnie period and become 
bn^it again avith each succeidiu^, boiit of fcatr when new spots naa\ 
appear 

Plnsical exiniination la otherwise essenfialli ti gntnc There is no 
^ciurilizcd enbrgoincnt of the hmphn^Je jud the spleen is sddem 
pilpallo I ndocarditis dees not occur in imcoinpheated tisea Kigidifi 
of the neck is oetasionalH pic tut tb« spiiiil thud bliowing inert ised 
pressure and a modtrafo menase m the cell count with Ivnphoevtusis 
as noted b> Co ta ihe tendon reflexes tnaa be exaggerated 

The blood shows a luaiLed poh nuclear leukocatosis dunUo the attacks 
the count retuniiu, to normal m the luterials Ihcrc jnaa bo a see 
ondarj aiumia of nuderatc degree spirochetes ire raich ta bo found 
in blond smears lut can lie demonstrated hv iiiimal iiiocnlatioii Tho 
asseimanii icaction is souetimea positive becotniug negative after tieat 
moiit it IS usuallj negative 

Clinical Course — In addition to t!i« usual lelapstiip t>iie, (heio is 
Olio with continuous feier and an afebrile form The former lasts a 
few weeks and often cuds fatalla rarcl> if is followed bv a sems of 
paroxjsins The afebrile form is characterued hv the appoiranco of tho 
local signs of tho dist.aso and nulaise vvitliot t fever tho eruption if present 
ixmains localized 

Tho usual duiation of the rclapsm^ tvpe is several nioiiths but in 
Jap lu eas(.8 have been reported wliieh lasted nuuh loiij^er up to seventeen 
veara In such cases the inteiv ils ire louaor as muth as a month \ ery 
raieij thero is oiil^ a sinje bout ot fever 

Complications — Venfe nephritis is i common niul sometimes fatal 
complication oi.eurrii)g in 17 per eeut of the cases collected bv Crohn 
It 13 probablj due to localization of the spiioohetes ui tho kidnevs 

Diagnosis — 1{ it Lite fever ahruld 1« n jH<ted in mi is'ie of re 
cumnt fever in wliuh relapsin^, fever tnnch fever, and the relapsing 
form of Hodgkin s diseaso can bo cxchidcxl In such n n«!e i hi^torv of a 
bito bv a rat or bv animals (hat associate with nta sliouli be inquired 
for 

From rtlapsiu^ fever it is distiugui«liod En the liistorv of a rat bite 
tho local sigiia and the eruption Ihe pirochefe of I’elapsiiif, fever ma> 
le found in great numbers m the blood while tluit of rat bite fever is 
seldom directly demonstrable 

It differs from ordinarv sepsis following rat bites in the pro enco of 
a considerallc iiiciibatKii pcimd the penodicitv of the fever and the 
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The lesions in tlic c\perjniciitdl diM. is? ^rc similar to those m man 
Symptomatology — llwit la ni mtiihuion jicriod, listin^ usmlh 
ibout two weeks, niiel ran^uig fioiii two to (liirt^ ilavs, during wliieli the 
bite licals ind there uc no SMiiplonis \t the end of tins time the scat 
of tho bito bceouus swollen, ltd iiid piinful Sloughing and gaiigrtuc 
seuiicfinics set 111 hut siippuritioii elocs uot occur, in the absence of mixed 
infection Iho iMiipIiitics whieli drim the wound become swollen and 
tender, with rcdnl^'^ of the oxerlMii„ skin, and the regional l^mplniodts 
IK enlai^ed uidpiiiiful 

111 1 few di\a the first parowsin of ft>er sets in The teinperature 
iiM s ripidh to 1(1 1° or inon, with sMiiptoma of loxcnna, ind an er\thcni 
ifous rish ippearij Vfter a dnntion of from sin. lioiirs to fi\c davs, the 
tdiiptrUure fills h^ crtaia, witli sweitiii,,, fho signs of iiitlammafiou 
subside and tlie patient fetls well until the ntxt pnoxjsm In tvpical 
cases file attacks recur with rtinarkible periodicity eier> ihicc to eight 
da%s tile flee iiitereuls lMte>inin„ longer as tonialtsccnte approathcii 
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Flo I — Teupfsatiiie a\o Ihiocite Ciiabt soui) Line TinrEftAXLir Brokx> 
I INE Ifckocite'* Tilpki«n I urn \iu M<d \m I\m lO lOlC 

Fresh niflamniatioii appears in the wound and tiio lymph nodes with 
caeh attack to subside diinn,, the infervd 

Uiinno the scizuics thcio is often daspliigia which aia\ he aen 
distic^siiij,, the throat is sore and in i\ l>c the sc it of an erythematous ra h, 
and tlic aoicc is husky Mijacul ir pains and tendcniesa, soinclimes a «o 
ciatcd yvith induration, are atry coiumini, yyith a tendency to localization 
111 tiie steriio inasfoul imiaele** uiaca auel yoimtin,, iie eominoii 

!Ner\ow3 symptoms arc fTcepaent raWoUi^ from paresthesias and neu 
lal^ic pains to delirinra, stupor or coma 

The Kash. — Vn eruption, winch is of grcat^di loHO'stic importance, 
appears in the majority of cases It may be eithct^local or eOncral The 
fonner occurs as a diffuse bluish red erythema of considerable extent, 
yyith yyell defined margins It i3 situated at the scat of the bite, and 
also 111 the skin oaerlying the lymph nodes yyhicli drain the yeound 
The generalized fonn of eniption, yyhcu typietl, is ilmost pathogno 
monic It consists of fairli numerous bluisl red ^pots circular in shape, 
slightly rallied, with sharply defined waroins The size- yaries from tha 
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rasb Strcptothricbosis and sporotndiosis maj bo recognized by cultural 
methods 

Iiioeiilatioii of tbc patient’s blood or Ijmpb nodes into a ubitc mouse, 
either into tbo pcnfoncura or snbcKtaucoiisl>, usually jields positue 
results, capeciallj during tlio febrile period Ibc spirochetes appear m 
tbo blood of the mou-^o aftir an intcnal of from scieu to thirty dajs. 

Tbo tbcnpeutic test offers \iluablc evidence, auj case resisting 
arspbcinmm being almost certainly not rat bite fcier 

Prognosis — Ibo prognosis in untreated cises is fairly good, the 
mortality being about 10 per cent Death occurs most often m tbo tvpo 
with continuous feicr, or m infants and tbo aged as a result of anemia 
and exhaustion, or tenninal bruncbopiicuinoun 

Treatment — i*ropb\lixi3 is iui]ior(ant, for acconling to Afivalo 
immcdiati cauterization of the wound with phenol or the actual ciutery 
18 a sure preventno Jlcdical treatment of the diseiso was unsati'factOTy 
up to 1312, when Hata introduced tbo ust of arspbenamm with briHiaut 
results It nnj be stated posmiely that ar«pbcnaimn is a sure cure for 
rat bite fe^cr, if used in sufficient dosage It may bo given either ca 
ar<iplunaiiiin or is noo*arsplicnamiu, in tbc simo way as m syphilis 
Occasionally a single dose is curative, but it is better to give two or thrio 
lujoctions after tlio cessation of tbo symptoms Relapses arc unusual 
in well treated eases , they can be controlled by further injections 

Ibo propbilactie u«o of arspbenanuu would undoubtedly bo effcctne 
nud might bo tned m sck'ctcd eases 
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uncc and blood Infection probably takes place b\ inhalation of the 
organisms which haac liccii expcctoiatcd Imt uii^lit alai occur iiidirccth 
through soiled linen 

Alost authors itgird it as a jxcific or^itiisiu but Dclimire and 
others ha\e maiiitiimd tint it is freqaentU asaociatcd with fusiform 
haciUi aud that it i identical oiith \iiiccuta spinlUun Ihe usual 
ahsince of fetor and fusiform bacilli and tlu morpliologi are against 
this new but it is possible that some of the cases haie been due to infec- 
tion with \ iiiccut’s orj^anisms 

Pathology — The pitholog> is uncertain on aeenuif of the absence 
f autopsic*s in uneuniplicafed eases 

Symptomatology — Iwo fo ms aie eneounteied the acute and the 
chronic 

The Acute Form — The acute form is usboie I in In chilliness fever 
malaise headache and pains in the back and limbs The forir is usually 
moderate, aud lasts from a few da\s to several weeks Ihere is frequent 
coUoli which nnj be paioyvsmal w itb retrosternal pain The sputum is at 
first mucous, then mueopimileiit and often bio hI stioaked it is usualh 
odorless Fur periods of a few davs and tins is cspeiialh characteristic, 
It becomes puik md jelhlikc and true Inmopt'sis inn octiir There 
maa be iii^ht sweats, so that tuberculosis is stroiijv suggested 1 rustra 
tioii and loss of weight inav be slij^lit or niarUd Ib lapses arc rather 
frequent In subacute casts fever inav I>c ab cut Phvsical examination 
shows onlj the signs of broncbitn or occasi n illv small areas of broncho 
pneumonia 

Boiu Dide and KiUereau note! a fetid form in which the onset was 
acute with verj hi^h fever and prostration tin «putum was bloodv and 
ill suiclliiig and contained numeious spiiocluua and sometimes fusifoini 
bacilli 

The Chronic Form — Chronic hionchial apirocbctosis uainllv his an 
insidious onset hut it mav bcoin with one or more acute attacks Over 
a period of months or vears there is cough with mueopurulcnt sputum 
which IS frcjuentlv blood streaked repcatc I attacks of Lemnptv sis usualh 
small in amount mi> otciir The ^ciieril nmditiui is frequeuth quite 
good though marked wastin^ is met with m a few cases The tempera 
tuie mav remain normal or there m iv be an irregular fever of low grade 
Periods of iiiiprav einciit are common This 1 mn c1o»p1\ suniilitcs chrr me 
pulmman tuUrculosis 

The findings on phvsical exammition arc meSfjCr and are confined to 
the lun^s Usualh onh a few moist or drv rales are found located 
chiefly at the bases of the lungs occasionalh there are sin ill areas of 
Consolidation Ihe radiologic examination is usualh negative excipt for 
some peribroiicliial tliickenm,. The sputum is free from tubcrele bacilli 
and shows spiroehctes often in great nuniUrs aud unae-conipanied h^ 
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BIIONCJIIVL SPillOLIIETOSIS 

WlLULI JiLthTON 

Synonyms — Ihunclio pnotlittoois bronthopuliuoit u\ spii-ochclo i , 
hcnu»rili ij.ic bronchitis of C isUllaiii, Castcllain’s bronchitis 

Definition — liionchiil spiru<.lu(o<is is ui infections di«<?aac atfectiiig 
fh( broiidii uul soiuctums the lungs, t'lU'c'tl tho SpirocL*cta brou 
chtdiis C istclluii It 13 in the main i tropical disease, but occurs at 
tiiius 111 temponte tlmiatcs 

History — I la di i inc w is lii't dc cnbwl b\ Ca&tclhiii iii 1000 m 
( ivloii Ills obsomtions were soon conlirinid b^ Branch in the West 
Iiidua ind Cliaiiiliorlaiii iii tho Philippines It Ins siiico liccn found in 
i inoiis pints of \fnci and Vsi «, in Sontli \inerici and m Fnropc 
\ lollo 111 1010 obscncHl i Ircnch epidemic at Toulon, risulting from 
the iinportuiou of native tnHips from the b ir List Ci^cs have been 
Kported in tho tinted Ltates b> Itotliwoll, iIi«on, lew, and hv Blocdorn 
111(1 IIi)Uplitoii vnne of them eeuirriiip in persons who had never been out 
Ilf till (onntn Vn evelJint discriptiou with rofciciacs iniv be found 
111 C istell nil s and Clnhntrs’ Manual of Iroincal 1/crficine and there is 
a good critical review Silomou 

Etiology — Iho cuiMtive organism is cxtienielv pol>mor]dioiis, show 
nip short and long, thick and thin forms, with tapering ends The number 
of spnals vanes from two to Ucht, and the leiipth from 5 to d7 microns 
It 18 activclv motile, but loses its uiotilitv rapidl> after removal from 
the boJv The motile <(tJpC, ns bhovvii h> Fantham ni Ins excellent detailed 
description of the oipinism, is siueeeded b\ a icsting phase m winch 
praiuiles or coccoid bodies an formed, from uhuh new spirochetes develop 
dilultipluatiou il«o tikes pi ice bv frmsvtrst/ fission It docs not stam 
well with the ordniarv dves, but mav be demonsfritid b\ the Tontana 
silver inti ite iniflioil, b\ Gitmsi or inv of tlie modified Komanow’h^ 
stains, 01 b> dilute carliol fucbsin Attempts it eultnation have faded 
buceissful niocidition ins been performed onh bj Oludiners and 0 Far 
rell who weic able to infect a moiikev ibc lower animils are immune 
Tho spirochetes arc found onlv in the sputum being absent from the 
•70 
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tcndencv to relapse Fowler’s solutioa ami lujections of sodium cacodjl 
ate arc also rccommeuded Castellam states that tartar emetic combined 
with Fowler’s solution or lodids, is useful in certain cases Farah reports 
faiorabl^ on tho uso of intramuscular mjeebons of lodin 
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bacteria Fusifonn bacilli ha%e been associated in a minority of the eases 
Ibe sputum is usuall> odorless 

The blood shoua Uttlo out of tlio ordium, either in the acute or tic 
chronic form Ihcrc ho a slight iiicmu Iho total Imkocjte count 
13 normil or soiiiLub it rLiluccd, the diffcnntial count is noniial, or then, 
ma^ bo a luodirutc l^mphoc^tosi- 

Ifolf lias described a fetid spirillar bronehitis nhich is probably dis 
tiuct from bronchial epirocheto<u'», elifferiiit, fnim it m the more se\cre cliu 
leal coun^e, and lu the characteristics of the sputum, nhicli is icr) fetid and 
usualh free from hlood Ho ri^irds iho spirochetes found h^ hiin as 
distinct from \ inccnt's spirillum and Spirocha-ta bronchiahs 

Complications' — Tuherculoais of tlio lungs inij bo associated ami, in 
China, according to laust^ (liia is often the, ease. In tho tropics compii 
cation Lronchotn^cosis has been obacricd, though rarely In MnWs 
case there ^\aa pjopneuinothoniK, and spirochetes i\cto present in the 
(.mpienia fluid 

Diagnosis — lu patients with a historv of rcpeifcd hemoptysis or 
Wood streaked sputum, uho arc ni good physical condition and show only 
the signs of bronchitis a suspicion of broiicinal «pirochelosis mi} bo (lltc^ 
tallied The sputum should be eicauuucd nftcr c ireful clcausiug of tlie 
mouth and throat to e\cludc contamination with mouth spirochetes 
Either darkhoM illuinnutiou or one of the stuns mentioned iboTC laaN 
bo used Diagnosis is luido on the presence of tho Spirochcta hronclualis 
in tho sputum lud the abacnco of tubercle bacilli, MiUi ncgatiic rocnfgeno- 
logical linduigs It should be borne iii inmd that the two diseases laav 
cooMst The therapeutic test, rapid iiiiproiomont uith disippearancc of 
the spirochetes folloisiug tho ulmiuistnitiou of ar«eiiicals, offers further 
coii6nuitioii 

Acute eases nii} bo confused uitli lulluenzi, nialann, or tuberculosis 
Tho chronic form is usinll} inislakcii for tuberculosis. Other causes of 
hemoptysis, such as bronchiectasis, aneurism and mitral stenosis, should 
bo (\clude’d In tho tropics, parasitic hemoptysis or infection with the 
hnig fluke (Pangoniinus riiigcn) must be considered It is rcadd) 
recognized hy the presenco of the opcrculatcd oya m the sputiiia 

Prognosis — Ihe prognosis is fxyorihlo for lifc^ no dnlhs haying 
been reported m uiuoinplicatcd cases The ucnlc form lends to spoutanc* 
ous recoier}, though relip&ts are fiequcut and tho disease ma> become 
chrome 

Treatment — Acute ci«es often recoTcr on simple rest in bod ir^cu 
leal preparations, and cspeciall} arspbenamm, iro of great value, as i» 
yarious other diseases due to spirochetes In Bloedora and Houghtons 
3 eases, prompt rocoierv folloued mtrivenous injections of neoarsphena 
min m the usual dosage 1 ho injections ^lould bo eoutmued for some time 
after the disappearance of spirochetes from the sputum, ou account of tiio 
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arc usualh present in hrge numbers e«pccjaJlv wUoR tbe imtcrnl \9 
oUntud from tbo ilctptr areas «»f mtrosis The relation between these 
two forma la stiil a niaffcr of dispute ‘^nne battenologtsts claim that 
llipi rtpri.«iiit iliSercut btagis lu thr n single orgmi«ui others 

that arc cntircK ‘<cparafe forms ) wt more or k a ssnibioticalh 
\u alisohitt dcnionstntion of tluir rflatiou to this disease has 

not been madt although it is th< prcraihng: ^i«« that their pri'icnci in 
ahundjnee m the l(»ion^ ivtiblnbis tin. diagnosis pirticularh niicn 
dipUtlicnd and 9\phUia aii ciiJudid 

Tht most frtHjHciit siti of atta h is ll« i» nth md throat FroquentK 
the first siBiptoiiia aic tlmn ^iii^uitia lifir iiid lorv coiiiiuoiiK one 
or loth tonsils arc attaekrd and jnsiiit an appcaraiuc rcsoinhling more 
nr k s do ill a Imtn or dipbtJnnti throit Tin pstmloiiKiiibniio iiiai 
bo brusbtd off with some d»lhLMlt\ mil i bhtdinp surfaet left The 
hre itli 18 fetid Saluatiott i« pnsim Tin fiitr \ irifs m hcip.bt as do 
coiistmitional simptoma lh< niirM nf tin dimw: is apt to be pro 
Iractod oiera penod of a f<w we. V i vi ith < \8<\ rbatums uni rcmissmus 
or infimn«siOKa oicr t ptfud of lUiuih Hie pscudoiocTiibrani tiuv he 
diisohcd or slouched off lnM»„ nkirs that juin 1« nthir deep and 
sliitpU defititd III ihi toon snero ia»s ibc iitirosis aod ukoiatiou 
osaume the charucter of aouu On tin other hhkmiis (ucmbrancs of the 
bodj ainlo^ua oppoiraiicis irt f. nud Ih* cimxuten the vagina and 
the vuha prcaiut thiat It ions r ith. r lufrt'pu »th 

The list of otcosioual toinph ati.ma !»• a ipr\ }on„ oik md uirludcs 
otitis media mistoiditts mcuiu^ttK mnituitg f the nasal simisi s brant 
abMicss brouchopmnmioRu ab n - of the Imr and spleen or cion a 
(jintril pieniia wjt)t miiitipli ah.tMis 

The proQuosii as fr kf« i' «« the wink good althou,.b the acitieat 
casta mij be fat’ll The dngnmua is 1 i<5< d u the extkisioit of dipbtbena 
'I'd sipliiha and tijjoit tht piistiin in dm'it Miuurs fioiu tlu lesions i f 
the specific orj^aiiianis of this disuse 

3?rophylaxi8 — ihc di-w i « sr.in im ii kminnn iiii mg jursous lu 
misaiuf m Mirrouiiduiga snd in th< ib eii<< of pcnniinl eloaiiliuess It w i3 
met with frerjiKiitlj m fhi anniea dimw,. thi lat. W ir Tlunforc it 
would stim tint ordiiian tsreful ksgnw >f flu mouth and teeth is a 
good preicatiie 

The disease IS doulrths^ toimmiiiu iWi fr*ia tme patient to the luit 
although the orgiuisms an irnunuih pnsmt in maa^ mouths iieiir 
attaeUd It 13 wise to disinfect the silu c ^1 patunta and materials um 
t'lininafcd bi the discharp from the mouth or the ksions cktwbcrc 
Ikrsmial (kinbiicss of other parts of tl« l>od' la eflictno in ka»cniiig 
the incideiuo of the dt uae IheTe 

Treatment — The us. if iiv{iienimtu or hoi>- irsphciiannn is usually 
followed hj <1 ptfiKing nnpnntiDmii in the condition which lasts for a 
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IViiCTION \UTir lUSItOllU lUCILfl IVD SPIROCIItTi: 
Wiiiiwili Willi vjts 


Synonyms — PI mt s ui^m i, \ inmit s i, iikcronicmliranous 

'stonntui iiUintcd ituu p\orrIiei ihcolari«, noma 

Defittitiou — lufoctimx with Uictlliis fxuiforims uml SjiirocKtaj is 
111 tiithiiiiiiatiriii of ilic iiiuwiis iiKiiibrints or eKin with more or less 
mciosis of ti««no uni wni iipKiit iihcntion im} uitli the pro em'O m tbc 
iitcrotic iiuiubnin of urt'im fusiform bucilii niul spirotlutts 

Wt liixc 13 \<.t no 3 »iisfnclor\ ii imc for tins di 6 ta«c Its various 
muufiatxtioiis lu\i. X wli of tlwm rxuixvxl nnmea that applv well eiiou-h 
to a siit-,U site of infuiioo but no gMiiril tirm Ji is Intii 'ixapfed Ibe 
ksioii IS ca<ictiti illx i iKxroti'' iiHhiimi ition t)i it lua^ be miM or scxcrc 
llio jictitisis of fiiaiic wlmi su|H.rticiil i funt panulomomhranc, 

wlitii xer\ stXLii it foiiMitutcs 'I'om-i, iiltliou^b it has not is jet been 
shown that all ci«.08 of iioiiu -in dt c to this niftctmii Ihc deni tis «o 


max sloii^li off or disintCoTuti, h unit” nlctr iln. dtepir ulcers ire 
erUiTlikc Hit inontU and throxt itiN most fmiutiitlj aUathtd Tie 
Julius in? niucli swolkn md aid bleed mdil\ Ihc tonsils «bo« 

I f il 0 iiaiubriiit «jN)tttd or croiitimious, \»f a g^iMsh or daiker color, 
tint mo ht rtpliced b? iikirs Tin clitAks iin^ ‘‘how pitches Ihc 
kaions mi\ spre id sii2?« rfici ilK or dxiplj imKni the scicrt'=t cu'ses aasuwc 
tlic cliintfcr of iiom i JJu ctrtitil itoiks \ro modcritth swolkn but 
rirtlv iitcioH Tlie toiiJifioii 18 octisioinll^ Jtcii on other siirficts sm i 
IS the glint il iJiiuoHs DMiMbrim flit extiiit to which it 11113 ettm 
npw ird fiom tho inus, or dowimird from thoiinoiith, is a matter of u 
cu'ision I 

III tho lesion cspecnlN in the boidii /one be\we<-H and nccro 1 

- 11)0% arc (11 


ti'isuc, ire found the sptiific or^jUnsiiis of the Uisia' 


15 icillus fnsifoniiis aid (-i Spirochete Hit fusiform hiciHiis is raUer 
large fnsifonn 111 sli ipi uid is itiiued without (“‘"eh difheulti ‘C 
spirochetCN bho%% a % vTinblo number of fcuincwhit uVCS”^''^ , *'1 

«tjm with gixater dillicult% thin the bacilli boinetfl'^cs one 
tlic‘<c oroini''ms pudoiimntcs m direct smeas from tV ksioiu, n 
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feu dajs, Lut not infrequinth it is fonoued by a recrudescence Tte 
drug 13 adimniMercd inlrwtnonsly irnnaxinnim doses of G dg of anpben 
aimii or 0 dg of iico arsplicuiniui In jomi^cr patients, or those to whom 
one fears to gi\c tins large dose, smaller doses may bo gneu at first. 
In tlio mild ca<!C3 a iiiji'ction inaj suffitc The patient should, how 
c\cr, bt kept under close observation and the drug should bo repeated 
whenever signs of a ricrudeactntc ap{>e4r In the severe eases the dose 
maj be repeated at intervals of live da^a or a week until the disease is 
under control The iieo irspbonannu has been snceessfuH} administered 
hv intramuscular injection Ibe ndniinistrntion of these remedies seems 
by fir the most etheunt trcitment, Lut, in addition to tins, local treat 
mont is usiidh resorted to Iho gn it number of remedies used m 
treatiiip, the disc ise locallv testilics to (ho disapi>oiiitineii(s met with m 
their use The lesions iiit^ be swjtbecl with solutions of arsphenamm, 
1 do in 20 cc of distilled water alkalinized as for intravenous use, or 
iieo VTsphcuaiimi, in about the svnio strength of solution Other remedies 
fur locil ippliejtion arc tincdirc of lodin in full strcngtli, Lugol’s solution, 
aqueous solutions of silver nitrate (2 to 0 |>crecut), chromic acid (10 per 
cent), 21110 clilond (2 (Kr cent), argjrol (10 to 20 per cent), pota^suiw 
pormaug mate md maii^ other-*, either astringents or caustics Patients 
have recovered after the nsc of one or several of tlicso remedies ^Vben 
the disease attacks the gum«, careful Ire ilmcnt hv a dentist is of scmcc 
biuiilur local applications mav be made to tbc lesions at whatever part of 
the bodv thc^ mi^ occur The local application sliould be repeated daily 
when the stronger and more caustic solutions are used, or several tunes 
a da^ when the weaker solutions ore u<scd In addition to this, bland 
mouth washes, such as the alkaline antiseptic solutions, may bo used fre- 
queiitJj to lessen tbo fetor of (ho breath and to add somewbat to the 
patients comfort Tho general treatmeut of tho patient depends upon 
the seventy of Ins svuiptoms The more severe eases arc kept m bed, tie 
mildest eases are allowed to go about The diet is governed by the ability 
of the patient to swallow It may need to bo restricted to liquids when 
tho throat is quite sore, hut no advaiita^jO is to he gained hv imderfceding 
In fact, inasmuch as tho discaso la often protracted, it is important to gi'O 
the patient enough to cat, lililk, eggs and cream may usually ho given 
111 adequate amounts to nourish the patient sufiicicntly Eccrudcscenccs 
and recurrences should be looked for and should bo treated vigorously at 
tho onset, V hen tho infection tends to pcraist in tho tonsils, tousillcetouiy 
should he resorted to 
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INTESTINAL PARASITES 

r loECIUlMMLI 

RmISEDB^ GcOIOE Blt-MLE 
ASCAEIASIS 
Ascaj is LuMuncoiPES 

Iiif<ctjou takes place b% means of tbc o'”* ^'hKb are produced in 
great numbers and Mbitb bj feeding experiments, ln\e been sllo^vn to 
produce ascanasis in the human bem,, Ibe <na retun their Mabihtv 
under conditions usualij fatal to lower forma of life and idhero to food 
foragroat length of time lbc\ bn^ebeen found in water and upon various 
irticUs of food, especially \CoCtabl<s that haye been grown in manured 
s ul The temperature of boiling water destroys them 

The normal habitat of this n< mafode is the small mte tine But these 
worms are wanderers being found m the esopba^^ns the mouth and the 
larynx in hepatic abscesscs m the lar^^e biliary ducts ind in tho appendix 
'\\here\er they are found ihev act as an imtant cither meehinciaHy 
or cliemically or m both ways Tlic recent yyork of Stewart and others 
shows that the laryai frequently wander into the lungs and are probably 
le ponsible for some forms of pneumonia in children 

Prophylaxis — Ibe piopbylaxis is practically summed up in obtaining 
a pure water "upply , and yvhero fins is not po siblo boiling of liquid foods 
and all yegetabics giy«n to children Toung children should bo prevented 
from foulnu ibcir liinds with soil which hss liccn contiminatcd by the 
feces of pigs or human beings Thev should also bo educated to keep tbeir 
bauds out of fhcir mouths aud should nocr be allowed to eat without 
brst thoroUohly yyashiu,, their hands Vuto-mfection from oya is not 
lonimuii m ascariasis 

Treatment — ks m im symptoms ue nsciibcd to intestinal yyorms, the 
dugnosis should iimrmbly bo established befere treatment is institiitcl 
ibis can ilw ns be easily done by a murwseopii il t v imiuation of the feces 
for tbo oya, yihcn ascandcs art present are plentiful and characteristic 
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ably been much o^eresflmatc(^ Certainly nowadays no one is justified 
in treating patients for worms unle s his diagnosis is absolutely certain 
in that cither norms or their ova ba^o been found 'When tins is the 
case causal therapy should be applied m cicrv instance, regardless of the 
presence or ibsenco of «ympfoms Symptomatic treatment may have to 
be given, either for local or general parpo es 

Oxynms VEitutcui/Anis 

The Complications of ascanasis must be treated as they arise They 
usually demand surgical intervention and ire seldom dnguosed as ascari 
asis aa the patient presents one of three pictures (1) obstruction of the 
common bilo duct, (i) intestinal obstruction tfrom mas es of worms), 
or (3) generalized or localized peritonitis from perforation of the intes 
tinal wall by worms 

Prophylaxis — In addition to the measures doscnbetl under Ascans 
lumhricoidcs and because of the life history of oxyuns, we find auto* 
infection and direct infection from man to man verv common Auto- 
infection la the cause of difficulty m curing this disease the young female 
brood, filled uitli ova Incs in the colon but cventuilly all tho yiorms 
aro found is tho rectum , they produce local snupfoms especially itching, 
which on thfir part nro followed by reactions re«iiltiUo the transporta 
tioii of ova by means of the hands toyvcls and sponges Holler says that 
a siicroscopicil cyamination of the accumulations under the finger nails 
of the patients will usually demonstrate the presence of ripe ova Trans 
missiou of o\a by fruit or vegotyblos according to this observer is of 
secondary import ince least of nil bv salad, aa nnogar destroys tho ova. 
To preiciit transmisswii tad auto-ittfectioa the nto t «cruj«ilous clcanli 
ness of the anus and yulva, aa well as of the hands of the patient is 
demanded The latter is very difficult in children especially, and not 
easy in adults for infection takes place during sleep by scratching rub- 
bing or mere contact with tho anus or vulva For these reasons closed 
drawers should bo worn night and day The finger nails should be 
tnmmcd short IVhcn the fingers arc put into the mouth which is doue 
80 frejuently bv children, a cmmlos vitiosus is cstaWisLed the worms 
in the anus cause the scratching, in scratching the ova become attaclied 
to tbe fingers, fLi~-o ova irc pnt into the mouth, and we have renewed 
infection Cleaning tho finger nails ^ould bo looked to, according to 
Vix the worms as well as their ova are easily destroyed by soap Care 
must bo taken to y\atoh all infected members of the household, otherwise 
renewed infection will take place 

Treatment — Tho treifment of pin worms bv cncmata ts unsatis- 
factory because it does not reach the source of supply There is uo doubt 
that encmata give a good deal of temporary relief, but they are unpleasant, 
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Lvcii ono ■n’onii has passed, i little time should bo allowed to elapse, 
after which tho feces aro ifeim c\^mlIled, and the presence of tlio ova 
will show fho nccoasif^ of treatment In pursuing this method it is fro* 
quonth found tint further troitraciit la umicccssarj because onlj one worm 
was prcacnt. As the Asearis Incs onl^ in the small intestiiie, tho treatment 
IS applied bs the luoutli e\clii3i\clj , tlio oiil^ Tcnicdy required is santonin 
But santonin is not a hnnuliss drug, uid whocicr, like myself, has seen 
fatal santonin ponomng in a caio in which there were no worms will bo 
acrj cautious iii its use In children as small a dose as 0 Id gin (gr ij) 
has been followed b_) death, in adults O') gm (gr v) Ins produced 
SMiipfoins of serious intoxication In tliildicn tho dose should be small, 
not to exceed 0 OJ gm (gr 1 to 3) — not moro than 0 0G5 gm (gr j) la 
twenty four hours, in idults 0005 gm (gr j) — not more thin 03 gm 
(,gr v) in twcnti four hours llio adiinmstr ition of santoiua to cluldren 
m tho fonii of wonu Iozcnc,ts should not he encouraged, thej arc looked 
upon as delicacies b^ tbc little patients, with the result that too many aro 
taken, to say nothin^, of tho harm done by promiscuous domestic nicdica 
tiou Santonm has little taste, so that tho addition of a little sugar sulficcs 
to make it palatable It should alw lys bo giicn together with a hxatno, 
as lu this combination tho locil effect is not impaired and tho general 
effects arc, m a measure, dinmiislicd by it The best laxatiio for our 
purpose is cilomcl, I alwais combine tho two and alwoys giio a pr<«cni^ 
tion call:n„ for not more than (hno powders I lebrcich has recommended 
castor oil in combination with suitoiiin, the objections to this method in 
childhood arc quite olitoua, (lioUch it is \cr\ cfTicieiit 

On account of the iisks of producing imploisaut symptoms, santonin 
should never be for dngnostio purposes, ns is often recommended 

Causal trcitnient is jiaramoiiuf, and for those symptoms duo to the wan 
deruig of tho Vseans local therapy is iicccs&aiy 

lu recent years oil of chenopodium has been widely employed as a 
teiiicdv for ascamsis The tcclmic of its use is as follows iho cieuing 
preceding treatment tho patient is given a light meal and this is folloiud 
bv a purgative dose of magmsium sulphate Tho next morning a light 
breakfast of milk is given Jhe oil of chcnopodniin is given in 3 do cs 
each 0 5 C.C., at 7, 8 and *> i Xho drug may be given on sugar or m 
freshly prepared capsules At 11 VM a purg'itivc dose of inagncsuun 
sulphate is giveu Unforliinalely tho same objection can bo made regard 
iiig chenopodium is was undo regarding, santonin — toxic symptoms mai 
occur 

It is claimed that the ascans produces n toxic body during its activity 
m tho small intestine, which is absorbed and products ono or nioro symp- 
toms, such as anemia, picking at tho nose, nervousness, grinding of tlio 
teeth, convulsions, and inim more All this must ho proved before it 
con bo accepted Tho primary etiolOt,icil imjwrfance of worms has prob- 
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di t-Q^er ibe diveaie Under federal meat inopt'Ction bogs aie m^ptcted 
K<tb antemortem and postmortem Iiut m small country places the^ are 
frecjutntlj used for food uitbout such insjwction The mode of pjesemng 
the pork oeims to 1« most valuable foi prophylaxis as not a 8iBj,le case 
of tricbino«i3 lU Germany can be attributed to pork cured m the kmenein 
manner All food contamiiii, pig meat should Ik? thorouglih cooketl 
neither Lam nor pork sau igcs should eier be eaten raw Trulunosis is 
mest common when iinc/ioked bam is eaten Lut the cooking must be 
tboroWg,b free triehm'E ire killed it a temperature of 131 F, encapsn 
latcd tnchiin, at from 1 )0® to 30O F as these tempeiatures must be 
applied fliroHj.hout not only upon the surface but also in the center of 
the article of food, it will be seen tbit this method m onh a partial aafe- 
ffiiarJ lot practically W asscrfnhr has demou'itratcd that epidemic tricii 
inosis 18 preicnted by eookiu^ for in those regions of Bayaria where 
pork 13 alyyavs cooked no epidemic has c\er occurred yyhile yiherc baiu 
13 eaten raw epidemics ha\o occurred 

llio conclusions that folloyv flic foiegwing are yery important 
It would a cm that the American manuci of cimuj. pork or boili g 
It u«iiall} destroys the tricbiiu The diwrasc is absent anioiip those yvho 
cat prujieriy picparcd swino flesh Iloyycvci imperfectly roasted pork 
in ulhcientl} boiled Lam cspceialH from delicatessen store* and home- 
made sau ages liaye hoes nsponaible for the disease In this country 
"poradio cases and small family outbreaks are the form m which the 
disease usually occurs Cvtensne epidemics «Hei is haie occurred in 
northcni Germany are practically unknoyyn here 

Treatment — Ihe pitriKwcs of tr< itmeiit aie ty\ofold (ll to remoye 
tho adult parasites from the intcstmc* and (2) to treat untoward syaip- 
tonis IS they arise 

Vt the tiiui/ the infected pork is consumed there mav be gastro-intes 
tiiial irritation, not fioni the tncbim! but because pork whieh contains 
tnchiiicD way also hiye undergone putrefactive chaiiots Brisk purgation 
with castor oil cnlonii-I or salmis is mdicatcd lu such patients 

rho SMiiptoina due to the enfrauce of the triihims into tho system 
do not appear until from five days to three weeks alter the infected pork 
IS eaten Vt this turn, mo t of the female adult wnniis uv lodged in 
the lutc^tinal wall where they are beyond the roach of pnrgatiycs Iloyv 
cyer, as some of tho adult woims rcniam m the intestine pur^ition is 
indicated at this time iJso Sjaie nriters rc'^immend in iddition tho 
tindard anthclmiiities furpeutme sautomn ptlleturin eertix granali 
and fllix mas 

'Ihero IS no specitie. tieatmcnt which will tench the embryos once they 
hnyo lutend the si tern ILcre in proinisiu,, i\jK.rmiinf d work tliat mdi 
entes the po iliiity if jicrfeclin^ a sinim which will ncntralize the Inx 
euiii V:«phenamiu lias biuiuMil bu tbi, reported results arc condicliUa 
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must lie continued for weeks to prevent relapses, and are not always 
practicable or efficiciif 

lltc ordinary vennifue,ts an- not without their disigrccable features 
I^iphtJnJm has eiiised death, chenopodium his citisc-d death and Mind 
neos ind santonin Ins oiinid scitn. intoxication In recent jears Germaa 
clmicians lia\c dLscnbcd a phenol dcmativc ‘ butolaii” which is heralded 
bv man\ of thiin as almost a -»pttific TIk dm,, cDints m tablet fonii, caili 
tablet coiitaininj, 0 5 giu , and js cross marked so that it can bo broken 
in fh( iniildlt How lon^ it likes to cure i ci o of pin wonns dtjx'iuls 
entirely upon the methods of prophy] ixis and trcitment tliat ire emploicd, 
is 13 show n by the diffen nt resnlts obtiiiud by difft rent authors Because 
of the dithcultus met yyith in carr^in,^ out tlic'sc measures, yye frequently 
tmd th it m pnyito pr ictico pm worms arc not always curtd 

The drug is gii cu in doses of 0 2.* to 0 5 gm three times a dny for two 
or three days It 13 then omilltd for ono day dunn,, yyliich period a 
piirgafiye is giitii Hie butohu is a^jim njHated for two or thrci. dirj 
followed by a purge the day ifitr adnnnistntiou censts Vfter a penod 
of two weeks this proce s i<yg-im njicaltil During this entire period 
ino'it painstaking prophvlictic mcisnres mu«t bo kept up, especially 
scntpidoiis cltaiising of the an il region and the w t trwg of bathing hghM 
01 lie cd diiwors diy iiid night A scJunc ointniciit may be ipphcd 
to the anal ngion at night Oihsemus nicumiuends the following 

h 

Beu7ocain e 3 gm 

ieidi 04^ ^ni 

^ 1 «eim ul Lanolin SO ^kHi 

Eiiemiti ire not 11 c cc siri iflqr the fir t few days of trcitment. 


TfUGHINOSIS 

Prophylaxis- — As this discise is ilwns due to lufccfid swine, the 
indications for prophylaxis are jiorfcctly simple, their cM-ciitiou as m 
all food infection*', rather diffitult If nobody would t it pork then 
be no trichinosis But gtiienl ilrstmcnco from t iting poik is not H> 
looked for, and witli proper prcciutions la practically uiinecessan “ 
order to ab^soliiteh preyent the lufcctiou of ho„s lhi\ should riccne on 
gram or such food as has been cooked, ind csptciil care must be ti cn 
so tbit they are not fed with offal from sliughtcihousca, ns is frequen 
done Bats are frequently infected with the ducne and oare 
taken tint bogs are „i\eu no opportunity for catiug (he e rodents 
microscopic examination of pork has been abandoned both m this conn ^ 
and 111 Germain because of its groat expense and its fiiliiro liwa'S 
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differ only as to prophylaxis, that o£ the Cysticercus being the same as 
will be found m the chapter on T'enia that of tho Ethmococcus beiu^, the 
proph-vlaMS of the lanal form of the Taima echinococcus 

Prophylaxis — For prophylaxis the tii(*t cousideration mu^t be the 
host for the larral fonu the dog In order that the dog does not become 
infected and this rtfera only to infected regions, his food should be 
looked after as has lieen. described m the chapter on Trichinosis For man 
tho pnnciplc of prophylaxis is prtrention of introduction of tho embryos 
into his alimentary caual These embryos are always found in the fects 
of tho doc Human hydatids could bo pmented if the bladder yvonn in 
herbiiora could be destroyed is this is impossible there rtmaius the 
question of killin^^ all the do^s, and this should he attempted m infected 
regions lor more than ono reason however, it yyill fail so that we must 
resort to other pieveutne measures The suggestion has been made to 
give tcniacidca to dog< as is done in humans which might do good but 
would necessitate disinfection of the feces The drinking water should be 
boiled, vc*,etablc8 should be boiled aud fruits gTOvvin^, low should be thor 
ou^hly cleaned before bein^ eaten Dogs should not be allovred to hek 
human beings 

Treatment — The treatment is surgical A glance at the localization 
of the echinococcus wilt immcdiatelv shoir that indiridualizatton as to 
inode of operation is ueccssarv The yisccral locations m the order of 
frequency aie the liver the gcnito-uniinrv apparatus the lungs and 
pleura, tho intestinal tract, tho ccutral nervous system, the heart and 
blood ycssel«, the bones and then (he remaining organs For the various 
operations and methods of surgical treatment the reader is referred to 
vyorks on surgery 

One of those procedures must be especially referred to — aspiration— 
as it usually is earned out by the physician as well as the surgeon This 
operation is no longer considend harmless m this disease for the following 
reasons (1) Infectious of surrounding tissues may follow sudden death 
may occur, supposed to bo due to the presence of a ptomain (Brieger) 
m the cyst and which is absorbed (J) Pus infection mav take placo so 
that the patient is in a condition rendering noceosarv a more serious opera 
tion (3) The therapeutic results are dubious ouly favorable m living 
simple cysts. 

A certain number of cases have been cured either by simple aspira 
tion or by injictiou into the sac of medicinal substance* such as tiucturo 
of lodiii (Boiiict) alcohol (Ivichft) corronve sublimate (Bacelli Sennet) 
irhatover la couacctcd with aspiration is no longer favorably looked upon 
m the trcitmcnt of this disease 

For other inicstinal parasites the reader is referred to the section on 
Tropical Diseases 
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Besides tlio intestinal treatment, the management of a case of tnclmii 
asis must bo symptomatic Tor the diarrhea the usual treatment should 
be applied Pams m tho abdomen and the muscles should be met with 
opium, for the latter the antipyrm group, too, is valuable. For sleep- 
lessness the usual livpuotics are used Upon the whole, the treatment 
rcscmhles that of typhoid fever, for vvhicli this disease is often mistalen, 
the fever, the bronchitis, the profuse sweats or complications should be 
treated m the same way as recommended in the previous chapters on 
infectious diseases The diet should be nutritious, it is necessary to tabs 
tho same precautions as m typhoid fever, as lesions arc at times, though 
not alwavs, found in tho gastro-iiitcstiiul tract In the milder cases very 
little treatment is required, in the severe casts tlio mortality la very great, 
do whatever we ma\ In the stage of convalescence the treatment is the 
same as m all other acute lufcctious diseases. 


TRICHUfiUars (Whip worm Infection) 

Tho idea that infection with Tnchuris tnchniri (Tnchoccphalus 
dispar) 18 haruikss has been abandoned Ihcrt is good cTidcuco that in 
children it uiav cause serious illness and even death The parasite is s 
blood sucker and its presence may bo associated with frequent attacks of 
diarrhea with as many as twenty movements daily which may contain 
blood and mucus. Grave anemia may develop m these patients 

Tho ordinary vermifuges, chcuopodium, for example, have little effect 
on this worm There is a drug nsed m Columbia which is almost 'pccifiC} 
the so-called “Icche de Higucra ” This is the sap of the higueron tree 
(Ficus glaborata) It is an acid syrupy substance with a styptic taste, 
soluble in water and glycerin but not lu ether or alcohol The method 
of administration is as follows 

The day preceding treatment the patient is put on liquid diet a^ 
at 8 P ^ is given 30 gin. (5 I) of cream of tartar m a glass of sweetened 
water At 6 A 11 tho following morning 16 cc, of Iccho de Iliguera is 
administered m half a glass of milk At 8 A M this dose is repeate 
At 10 A 11 GO c c. of castor oil is adramisfered If the juice cannot 
obtained fresh it may bo preserved by the addition of chloroform, if t is 
13 done, however, a larger dose is required, namely, 20 to 30 cc Accord 
mg to Spruit this treatment is successful m the majority of patients 


ECHINOCOCCUS DISEASE 

As tho Cysticercus cellulosm and the Echinococcus are treated 
same manner, the two subjects arc discussed under one heading In®? 
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Infection IS in must ca'ies slow!' ac<^uin.(I lan<e entering the skin of 
the feet usual!} from infested soil'nliidi lias been polluted 1 >\ the excreta of 
infected persons I)uiii1q the pa sj^e if Inr^i niiiiilicrs cjf Iin c at one 
time through the skin an itiliinj, inflamm itore pioccs* nii} ensue known 
as gioiunl itcli Children under one xear ire ne\er infected but as 
soon IS the} bcQiii to run nitb their mates and frc<iiitut the customary 
places foi defecation the) hcgin to acquire worms one h} one the number 
dejitudiUo on the degiec of soil infestation in the di trict The number 
iiicreasis from }car to year until the axtrjj,c number fur that particular 
phee h is been reached In toivns the worm index or aierage number 
ot worms Inrboicd bx a sample of the population is nsuaU} lower than 
the index of pirauiis liMiij^ m agricultural comrnuiutics who are m more 
intimate contact with polluted and infested soil 

"Men are uaualh more htavih infected than bft}« and boxs than 
women women more hcaxih infected than giih This is due to personal 
habits and to occupation Wherexer the source of infection lies, the more 
intimate the contact the more heaxx and sexere the infection There is 
some diffciciico in the amount of individual resistance to infection and 
fo the effects of infection Some persons iHcame sexcrclx infected at uii 
rarl} age while others in the same village nexer acquire an unmanageable 
buiden of xxonn« As a rule hoxxcvcr the effects of the worm burden 
can be incasiiud when cases arc axcro^ed \bout clexen to twelve worms 
in n man will cause a drop in tlu hemoglobin of one point Seven to 
ciftht worms will do the same in a box But this is only nporatixo xxhen 
tlicro IS a coiisidcrabU burden alrcadx <urricd 

Small nuinlers of worms arc as effcxtixe as large numbers in causiHo 
a losi of blood m proportion to tbeir uuuibers hut tins loss is cas} to make 
up when It 18 small and cviisofiiiriitlx it cannot bo measured b} tho hemo 
olobinomcter \Mien mtcrciimnt disease oi another causo of anemia 
coexists, small numbers of xvorins make ihcir presence felt For this 
rcasiii lie,bt infections should be treated iB every case of lutereurreiit 
disease Besides the anemia can cd in the wav just set foilh it is believed 
that tlio chronic inffaminatorv process wlinh frcqueutl} is encountered 
in the mucosa is also a contnbiitarv cause i f anemia and the intermittent 
fever xvlueli goes along with the more severe txj»c 3 nf the disease 

Iho anemia is insidiously progrcsaixo and is probabi} at first of the 
xieoiidar} t}pe 1 itcr, as tho lux cs of blond fail to bo coiiipensaleJ for a 
chlorotic t}pe of anemia siii>crvc»es It is to bo noted that tho blood 
los cs III hotkworni di^caso are absolute for the blood lost is earned out 
of the bowel in the dejecta and not stoicd up in the spleen and liver as 
in malaria xxhere it may Ik- rexam|Kd \t nnx rate this is tnie of 
ancniia caused bx ankxlo tomes Worms bctouio imbedded in the :nuco«a 
of the small luie tine ( ecasiunallx, to In, thi scat of ulceration later 
In the severe cases there is pallor and anemia of tho viscera and fatty 
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SVMLH. 1 1)\I LINO 

Tins insulioiis mal'id^ is not onl> unnLrsil iniun^st naincs of the 
tropics who j,o barefoot but Us disinbiilioii ciU iids into tlic cooler laltludcs 
from \ irtniij to Vr^entina Amonj, the rtcniifs eximincel for hookworm 
111 the L S \nu\ the uicidetiec was is lii^U os U jier cent iii some stalts 
(Ivofoid) The proportion of infected jicrsons in the rural conimunitici 
IS grcitcr iSot onlv is the di<;easc incoiintercd in the ^oiitli but a notable 
nunibor of jiersoiis nifccte'd tn the soulhtm states and eI«cwhcro in the 
tiopics who h i\( tiiken up their lesidetiec m northern st ites outside of the 
houkwonn urea, lune been found to liarlior worms Practitioners, tLcn^- 
fore sbnuld nut fill to be on ibe ilert for this infection ainoiig persons 
who nia\ haao Incd within the hookworm irco 

The disc ISO IS caused ba two n|kcu 8 of worms Jsccatur americaniu 
which is the Olio responsible for practically all the eases m tlio United 
Stitis and 111 many other lands, and kncylostoina diiodcnile a niore 
mili^iant worm ciKOunteicd in assoeiafioa witli the first ii lined spceies 
in reiitra! and ‘soiitii \iiierie i and the Orient, and found done lu i-gjpt 
and Liiropc and the northerh areas of cndetmcity in Vsia 

The list named mil more mnli^iiaiit worm is proaidod with «barp 
picrciiie teeth wiiicii en„it,e and te ir tho delicate mueoaa lu the «mall 
intestine and set up minute licmorrhagos Thc«o multijilc small licmor 
rli igcs continued oaer loiij, periods of yc irs taiisc m an iii«idioiis in inner 
the most profound anemia and secondary mitntional changes which iilti 
match mi> cause de ith or so imdennuie the person’s health that he falls 
an cisv victim to other iiid iiiltrenirieiit diseises loss of blood vcr\ 
tlcfinilcly 18 the cuise of the chain of avmptonia in nifcetions with tins 
woim 

111 infections with JTecator frc<ili blood is riiely or never encountered 
III the worms tikcii at autopsy nor m tho^e recovtied m inakin^ woiau 
counts ihis woiin in ly * \eit its penueioiia iniliicnee on the blood tliroup:li 
the agciicv of a hcinolvtic toMii Indeed Iiotli woiiiis may possess a tovm 
of tins iiatuio in addition to causing hemorrhage throiigli lutin^ tbo 
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underlymg atropbj of the tissues Delayed puberty, menstrual irregu 
lantica and impotence arc noted m this stage Severe cardiovascular 
weakness and failure arc manifested in hcmic murmurs palpit ition, pre- 
cordial pain, venous pulsation, dizziness and tinnitus aurium Ldcma 
of legs and sev tro ulceration may follow trauma There is a ratlier ty pical 
intermittent fever and chilliness is complained of Physical debility 
becomes more pronounced, patients ait easilv tired on the slightest exer 
tiou, and their mental condition is often one of dulness and apathy The 
tenuinal complex is one of extreme anemia phvsical exhaustion, cardiac 
failure ainl anasarca, the hemoglobin being reduced in some cases to 10 per 
cent as recorded by the Lcmo^lobinomctcr Persons m this group may 
tarry from -100 to 1,000 or more worms 

When malaria or underfeeding complicates the disease severe anemia 
occurs with fewer worms but in this ta«e each anemia producing factor 
contributes only its own quota Practitioners should not overlook the 
fact that underfeeding aud bird labor ean contribute as causes of drain 
jshed hemOplobiu and can mtcnsifv the anemia due to hookwonn infection 
In makiiig the diagnosis of hookworm discnoo it is absolutely necessary 
to know how many hookworms ate being harbored by the patient A few 
worms arc not enough to canoe severe <vmptoms 

The dugnosLS of the presence of the worms mav be made bv any ono 
of tho methods of microscopic diagnosis Bui whciiDVOT it is dcairod to 
know absolutely whetlier tho worms were rcoponsible for the svmptoms 
the fcccs should be w ashed and tho worms counted or estimated This 
may bo done bv washing and decantation or bv wasbing the feces through 
a tine sieve (wO mcab) Verv mild symptoms such as colic epigastric 
distress and flatulence may bo caused bv a dozen or two worms but well 
defined anemia with a chain of more ocnous symptoms can only bo caused 
by a nolablo number of worms, a number hard to define because of ludi 
vidual resistance but which may bo expressed as several score ' 


TREATMENT 

Tho administration of vermicides is not unattended with danger, for 
while wc posse-ss several very effective druss they arc for the most part 
either pcculiarlv narcotic or possess some toxic power which may be 
directed a^jamst a susceptible organ or the tissues of a susceptible person 
The position of the practitioner is somewhat akin to tint of the surgeon 
when called upon to give an anesthetic Ho posscaacs several anesthetics 
but none of them is absolutely devoid of danger 1 ct even as the surgeon 
docs not forego tbc administratioii of tho anesthetic of choice m anv given 
case neither should tlio practitioner avoid using ono or more of the 
vermicides which have been found to possess special efficacy against the 
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metamorphosis of the heart, pirtjcularlj of the papillirj muscles and 
subemiocardiiim of tlio left \entnclc Ibo sjilccn is iiot culargcd but the 
>clIo\v iinrrow luulcr^'ocs ecllnhr h\pcr|>lisiu Ldcma and atropLj are 
lato ami tcnniiial features lu £c\i.rc c iscs duo to iinn_> worms 

Hcmoglohm dimuushcs lit ativauceof flio cr^throccfcs and, in recovery 
after treatment, lags acra eousidtnibl> behind tlio latter, flic color index 
being al^^a^s below 10 aud often 0 5 Ibo disease is pTogrcssiic and 
symptoms become more and more severe. They may he divided for con 
vemcuco into three groups 

A Cases lu which blood losses ate compensated 
13 Cases in winch compensation for blood losses is disturbed or 
breaking 

C Ca«oa 111 which eanipcns ilion for blood losses is broken. 

In the first group the cases are of liglit and moderate infectious. 
Ihcrc IS no measure able anoiun, for the blood losses arc being mado up 
There are no well-defined symptoms, bcciusc the resistauco and vitality 
of the patient are such that be can mike good all demands IVlicn bo 
IB subjected to an additional debilitating f ictor such as malaria or uudc^ 
feeding ho docs suffer in part from (be coiDplcimnt of worms being earned 
The wonn burden is usually under 100, but some ]>ersons may carry ns 
manv as 300 or 300 hookwonns 

In Group 13 the point is about reached where tho patient is no longer 
able to tnaiwtaui a normal bemo^Iobiu content, blood losses arc not being 
unde up measurable anemia cm be diiiionsfnted with flit hemoglobi 
iiometcr and svmpfoms arc manifest Heartburn flatulence, fullness m 
the stomach and epigastric pam wbidi is relieved upon taking food aro 
complained of Ihero is often a desire for muisnal articles of food, such 
as clialk and clav Fever is commonly interinitfcnt, and fluctuating a 
degree or two above and below normal Flivsical weakness incapacitates 
the person for arduous labor Vasomotor disturbances bring about dizxi 
uesa, accelerated pulse rate, brcathkssiicss and palpitation on exertion 
There IS some dulucss and indifference Tho complexion becomes callow 
or muddv J[cnibcr9 of this group arc carrying several hundred worms 
In Group C compe iisatioii for blood los«e3 by tho blood formnij, organs 
18 distinctly broken, and severe nutritional di'iturbanecs are manifest 
Symptoma become intensified Pallor of sclera, skin and mucosa is more 
marked Black and brown races become asliy-colorcd while white an 
yellow races take on a waxy or tallowy color Tho skm of whites rt 
sometimes faintly tiiitcxl yellow Tbo subcutaneous tis ue is often m 
ci-cascd in thickness L> fat and edema, giving a spimousH wellfavorci 
appearance to women and children There is a peculiar puffy appea^wce 
m the cheeks winch shake lAo jelly when flicked with the finger IVhcn 
tho edema disappears after treatment, it is seen that there has been an 
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Tina table \a baaed on tbe aumbLC 'ind percentage of e.ornia aetuallv 
rcmored b\ certain ilo«cs of tlio diUj, and not on the number of cures 
or perccuta^iO of persons cured b\ the drug 

The cfficicnc' of thjmol and beti nnphthol is greater in larger doaea, 
but those larger doses are regarded a hcin^ be\oud the limits of safetj 
The Kind of Purge — Cirbou tetriehlonde and beta naphthol are lax 
atilt in them dies and do not renjuiit an adjuiaiit Castoi oil is pre 
chided 111 aiiiiio clicnopodiuiii or thimol because the toxieiti of the dni^, 
IS incieaseal on aceount of mcici ed 'ahibiliti and ah niiitiou 
ntsium sulphate is leaoituiicndrd 

The Susceptibility of Children — (hildieii in nioip susceptible to 
the ctfeets of thi «e dni.,s iiid most of the sen tiis and fatal cases attendant 
upon their use are in this class of pitieufs hut this is particiilarh true of 
cLenopidmia and earWu titradihirid In ngiilatiiig the dos,ij,e it is 
pnidtnt to use a snmewhat smaller oni» imt than would he calculated from 
Toungs rule 

Treatment by Oil of Chenopodium — \ [iMliminan saline purge of 
magnesium sulphate isgnonm >(t0cc of ii ate r after the eicaiug 

meal the ni^jlit before tiTatiucni Tins p«ie.e is not ucces ara liowcacr, 
when the dose is (,neii in diiidid form llu following monung food of 
ana kind except a cup of cotfic IS iiit( 1 luted \t T k M of oil 

of clionopodimn is ^iien m i hard gelatin capsule with a swallow of water 
'soft cipsulc pii piiations iic i« 1 iti\e)\ iitseliilic ind should not be used 
U 0 V 'NI a full sjliiK purp.e is ^isen with i full glass of water Vfter 
tho pitient s Ljwels base acted well lie max hue hicakfast if he dtsircs 
Between the time of ulnmiisti atiMi if tbe Mtmieuie and the pn^ the 
patient uia\ feel nioie eomfoitable in i ireumUiit jio ition for there u 
luiialh some dizziness d< afne s in I amnitinr. These ssmptonis howeaer, 
arc pres cute i to a gnat extent bs gising the esenin^ pitV and b\ niakiug 
the e\iiuii„ meal as li^it as pi ssible or etm deuxin^ it entire] v 

^pcci il attention must be paid to mdiiciii^ free puigation after cbeuo- 
podiuiii for the serious cims jie often those who e bowels iro cunfiiicd 
ifter tlio ahmiustnition of tin dni>. It is it o prudent to rtmoic the toxic 
drug alon^ xvith the worms and not permit U to reiiiiin in the bowel 
after the semiicidal purpo e lus liean ie«mi| hshed The time of the or 
derlv or imr t mis he eeouomiud b\ rlimtnating tho prelmiiuarx purge 
from the tixjtiueiit In this cise it is ibligateirx to _,nc the driio in disided 
doses SI) as sli^lith (i pril pii„ its aetiou to ht mi buthcient contact xvitli 
the Worms aiiel thus ^ un the full xennicidal effects of the drug and avoid 
nilowitij, tco 11) un xioruis to remiin after the tre itinciit 

V lip.ht upjMr IS p imitted the eacning In fore treafuiciit and ut 
< V M , on a f t ling ht jinach Lilf ibt de et07 < c.) is gneii in a hard 
f^lvtincapsidi St 1 \ M the otherbilf (0 7 cc) isgncn St 10 *10 
S isdiiie purge is aelnimistircd with a full glass of water Brcakfa t 
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Lelmmths wbicU infect tbo intestinal tract of man rather than rcl) on 
some one of the ]iannlc<ia iiid inert \eiiinfiip,LS In ehoo«in or com 
biniUj' tliese drugs he iin> be reiiiiuded of their jxxiihar powers anJ 
wariiexl against using them in eoiiditioii« when they nnj be contra 
indicitcd 

At present, iinuiig ph>siciins uij^agcd in treating large numbers of 
persons infected with liookwonna, certain drills of proved excellence have 
eoiui to Ih u'ved exelu ivel^ Ihcso dni^s ire eheiuijxxlinm oil, carbon 
tetraclilorid tlnimtl, tnd beta naphthol Other drills such as chloroform, 
cue ilv plus ind in ile ft rn have hecii tried out and discarded, for, although 
thex irc liinulesa, tUc\ are leluixclj meihuent The two first named, 
carbon tctrichlond iiid oi) of ehenopodiiitn, aio Ihinls iiid i^ide from 
their spccificit) have a better chance of contact with tho vvonns than the 
solids t'ivniol uid hot i naphthol, allhoUoh tlic ellicicncv of thvniol is 
notihh ineroasod hv thoroup,h Intviratioii with sugar of jinlk. 

It is eustoiinr^ to administer vcrmicidos m the inoniiiij, on an emptv 
Mnnnch This is because of the demonstrated loss of cftcicnc) in Tcnm 
cidil ]X)vrer whenever food is not interdicted Some of the vcniiiciJe 
becomes locked up with the fo<*d material and eontnet with the worms is 
nisuilieieiit to ii ircotizc them and rcic'isc tlieir hold on the mucosa It is 
not iicce »arv however, to withhold tho meal of the previous evening, winch 
niav with idv intake be made. Ii^ht 

The Purge and the Divided Dose — \\ iih mo&t vcrmicnUs it is ucces 
Birv ilwavs to use a purge after the exhibition of tho drug in order to 
expel it and the iiircotized worms from the iiitcstmal tract sometimes 
also before the aduiinistration of the dm,., to clear tho mfcstmal tract of 
food residue When, however, the do e of the vcnmcido is divided and 
given with an interval of one or two hours, tho action is prolonged and 
the vcrmicidil cllicicnc^ is as t.'^d as if a purpO had been given the nioht 
before treatment ^Miciicver it is not comeiiiont to give a purge the 
evcmiip before treatment, the do-»e should be divided In aiij case a 
dn ided dose of a v eniiicide is more e&cicut than a single dose 

Hio vermicides mentioned above hive been subjeeted to caieful tests 
as to their nlitive ethciencv in rtmovni., worms -»nd from these tests 
jt has been determined that tJio drug niij be rated is follows in tho 
doses given 


Dneo Valve with Given Doses 


Drut. 

Do e 

Per Cent lieniored 

Carbon tctraclilorul 

« cc 

9S 

Oil of clienupodunii 

1 JOC 1 


Thvmol 

CO gr 1 


Beta naphthol 
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dielarr errors The oil has odIj been used extensneh the past few years 
and Its phamncology is imperfectly known 

Cases of poisoning should be prettnted as far as possible bv free post 
lenaicidal ptirgition It is e> intul that the dru^ be reinoicd by 
thorough irrigation for in cases of poi oniiig purgation is diiScult or 
jmpo‘!«ibIc. Ucpnssion of circulation or collapse should be treated by 
Itimulation with stry chnm and digitabn and bv the application of warmth 
to the surface of the bodv To pretent renal imtatiou hvpotouic salt 
solution may bo giten by the ifurpby dnp 

Controrindieattons to the Use of Chenopodium — Being a ncurotoxin, 
cbcoopodium is chiefly contra indicated m nirrous disca«e, it should not, 
hotteter, be given to those suffenug from chrome or acute dvsenttry or to 
pregnant women 

rreahnent by Thymol — This dm^ his been terv ejffcn«irely u«t.d 
m the treatment of tho disease and maur mil prefer to use it But it la 
not such an cfBcicut dnig as chcnopodiuiu wiihm the limits of a safe doso 
nor IS it so etFcctito against tho more icsistaut Aiicylovtoma duodenale 
or Ascaris 

Ihvmol should bo admiQistcrcd in as finely divided a state as poMible 
so as to insure close contact with the worms It nia\ bo triturated and 
mixed with sodium bicarbonato or sugar of milk 

When gnen by the usual mithod a prcliminani purge is token tho 
evositig before This should be of magnesium sulphate not of castor oil, 
for the reasons adtauced ahoie No evening meal is allowed The next 
morning at 0 A M , half tho doso of thymol is 'idmmistered and at 8 A 
tho other half Tho postvennicidol purge is given at 11 V M It la im 
portent to interdict the use of greasy foods milk, fats and olcobol during 
tho course of the treatment. 

The standard dosage rccoomieudcd by Howard is 


Ipparent Ige 
1 to 5 
C to 10 
11 to 15 
1C to 20 
21 to oO 
Over oO 


Dole in Grains 
3 to 5 
10 to 15 
15 to 30 
30 to 45 
45 to CO 
30 to io 


Tho toxic symptoms racoiuiterrd alter tJiymol arc muscular weakness, 
ycrtigo or giddiness gastric and mtcstmal irritation abdominal pam and 
vomitiiip albumniurift, hcadaclie, tiiinitiis aunum and visual disturbance*, 
cyanosis and collapse These avroptoms should be combated bv freo 
catharsis and the bowels must bo thorooghly emptied. Coffee may bo 
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js permitted after the bowels ba\o acted well, but not before Treatment 
should bo repeated, if iiecesaatj, but never within from ten to fourteen 
da}8, for the drug is cuiimlativo m its action 

This dose rartlj gives an} coiiccni through severe toxic 8 }njptom 3 in 
adults Whatever discomfort occurs usuall} disappears after the post 
vcrmicidal purge Whenever the doso is divided there is no good reason 
for giving the purge the night before tixatiiient other tlnii to prevent 
vomiting or dizziness for the purge and tbo divided do«o arc reciprocal in 
otTicting reinov il of wonns > vt« a small amount of food taken with tLo 
chciiopodiuui gre itlv dinnnisbes its vcniiicidal powers 

In spite of opinions to the coiitrnr}, tlio author is convinced bj personal 
evpeneneo tn tests earned out for (bo pur|)oso of coiiipanson (hat (ho ad 
munstratiou of castor oil is associated with mure toxic svinptums than 
iingncsiuin sulpbato when used as a puig,c, and should, therefore, not bo 
twdi in (realmeiit h} chemijiudium iSmiHie hilieve'S that cisforoii, hv 
causiug an abundant ilow of bile, causes tbo solution and absorption of 
cbeiiopoduim in Uus secretion, tbereb} imrcusing its toxic action 

Children are pcculiurl} susecptiblo to tho clfccts of elieiiopodium, la 
treating them, tliercfore, it is iiceiosar} to exercise caie that too largo s 
doso uia> not bu given Ono smaller ihm tint calculated from \ouug3 
nilo IS advised 1 xiicrieiico has indicated that tho following dosage H 
safest in tlio treatment of cliildrcn 
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use , 

Emulsions of cbcnopodium prepared with acacia lend to separate ana 
jicld dangerous toxie doses, besides, dieuopodium is not so active m 
emulsions as when it is free 

Cbenopodium is a neurotoxiii, its untoward effects arc directed against 
tho nenous 8}Stcm, namely, vomitiOo, dizziness, intcniil car deafness 
paresthesias, such as tingling of extromitag, imiscul ir incoordination and 
semicoma, these and albummuna aro more marked after large doses and 
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dietary errors The oil has onlj been used extensively tlie past few years 
and its pbamiacologj la ^e^v imperfectly laiown 

Casts of poisoning •should be presented as far 43 possiblo b} free postr 
vermicidal pur^ition It is essential that tlie ding be removed by 
thorough irngation, for in cases of poisoning purgation is difficult or 
impossible. Depression of circulation or collapse should bo treated by 
{timulation with stiy chum and digitalin and by the application of warmth 
to the surface of the body lo prevent renal irritation hvpotonic salt 
solution mav be ^I'en by the Murphy dnp 

Conira i)\dteaiions to the Use of Chenopodium — Being a neurotoxin 
chtuopodium is chiefly contra indicated m nervous disease it should not, 
however, be given to those suffering from chronic or acute dvseutery or to 
pregnant women 

Treatment by Thymol — This Jru„ has Ltcii very exfeiisivelv u’ed 
in the treatment of the disease and mam still prefer to use it But it is 
not such an efficient dnig as chiuopodium within the limits of a safe doso 
nor 13 It so cffcctivo against the more resistant Ancvlostoma duodenal? 
or Ascaris 

Thymol should ho administered in as bnely divided a state as possible 
so as to insuio close contact with (he worms It may be tnturatcJ and 
mixed with sodium bicarbonate or sugar of milk 

When given by the usual melbod a preliminary purge is taken the 
evening before This should be of magnesium sulphate, not of castor oil 
for the reasons advanced above No evening meal is allowed The next 
morning at 0 \ M , half the dose of thymol is administered and at 3 A M 
tho other half Tho postvermicidal purge is given at 11 1 II It is im 
portant to interdict the use of greasy foods milk, fats and alcohol during 
the course of tho treatment 

The standard dosage recommended by Howard is 


ipparent Ige 
1 to 5 
0 to 10 
11 to 15 
1C to 20 
21 to oO 
Over oO 


Dote m Groins 
3 to 5 
10 to 1^ 

15 to 30 
30 to 4 j 
4.^ to CO 
30 to 45 


The toxic symptoms encountered after thymol are muscular weakness 
vertigo or giddiness, gastric and intestinal irritation abdominal pain and 
vomiting nlbummuna headache, tinnitus aurium and visual disturbance* 
cvanosis and collapse. Tbe«e symptoms should be comlated bv free 
catharsis, and the bowels must bo thorooghlv emptied Coffee may be 
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freelj gi^cii niul, in of coll ipso, stnchiiin nml otlier stimulanfs 
should he resorted to 

Ihero irt ii mimkr of jmmnuis »8 kiiio mcdieallj miht for 

treatment uith thymol ^1 iii^ of these peraoiis arc sulFiriii^, fioin malaria, 
anasan i, edtm i, ihixmic liepliritis oi cmli ic dist iso or nro icrj weak and 
infinn WIulo thc^ aio not rt^rdtd m ^nfe risks for tli;)jnol, thej Lave 
hecn succissfullj treited A\jlh ehenupodiiim i 

Treatment by Carbon Tetrachlorid — V \ii\ dhtunt icnnifii,^© Ins 
roconth ken introduced h> Hall Jliis dnio Kstniblos elilornform iii its 
clieniicil (onstitution and te»tsnudc li\ feiiiiHic md I’cs oi it the lustituto 
do Sjio Piulo Jlriril, show it to hue a In^litr \trniicidal puHcr 

tlnu aiu otlitr dm,, tint hns ktii iisitl It is netuiiij, extensuo use in 
tiopicul countries \iliire sceert h(M>ku(mii disi isc exists, and iipu irJs of 
jOjOOO eases li uo ken fri ifod llie dui^ seems to Ji ue a specific action 
on Nccator, tlio sjiocies found iii (ho feoulhern &t itt'i, but it is not so clTtc- 
tuo in rciiKning m lies is fcin ile veonns I urtliennorc, it is vot cifcctnc 
in TcmoMUj, Vsearis lumUruoidea 

Till drug IS cas^ to adniiiiistcr, (hero being no sMuptouis other than 
some Mrtigt) md it is taken uitli loas repiiginmu than ciiinopodiiim or 
llumol cntlnrtic need k for the drug jhi'Si Sscs a laxatut clFoit 

of Its onn 

Ihc diii„ u stilt 111 tli< ex]Kriiiieiit il &t i„c md it nnut IfC recorded that 
several oasis of sevtre toxic chancier Invo followed its use in what haio 
been lOpirdid is doves within eifi limits md thero havo bicn five fa 
talitios in childicii From tin ehoinicil stnietnrc of the dnig we slioiild 
expect to find that it iiiij,ht ciusi lupitie miuisis m the anme niuincr 
that necro^iis follow the use of ditoMfonii \nd this is wlnt his been 
found in dogs ox^Tcrinnnt ili> (leited with eirlniu tetiaililond Aecroscs 
have been detected in the luti of one of tho fital e uts m i child leferrcJ 
to above 

Ibrcc to must k ii^ardid is the iiiixmmin do^o of the drug for 
adults Pi ssoa biliciis tint I irgcr doses thill 1 lec cannot be us<d with 
safetv Smillie and Piswi liive siip^isUd the u«c o^ a eoiubiuiiliou of 
carbon tctrulilond with oil of ehtiioixidiiiiii or an. u idol, tiie active prin 
ciplc of chenopudium In this vv iv tho tuitibinattou would ctfictiuh w^r 
cotizo hookwonns and aM. indcs viliile tho toxic powers of the dntoS would 
bo divided and partlj spmt on tho liver (cirbon tetiochlorid'i and partly 
spent on the nervous system (chtnopodium) 

Treatment by Betanaphtbol — Ihis dnio his ken u«cd m iiianv 
places Its adherents advise its uso because it can he adnuuistcroJ without 
taking the patients awav from their work, ki luse no bid ilFccIs follow 
its use and because of its greater cfficieiicv than other vcniianlca In 
spito of iinfavorahlo leports, the drup seems to find f uor ni niiiu lianJs 
But it IS as dangerous a dru^ as aiu, and it is kss elhcient than either 
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carbon tetrachlond or cbcnopodinm In malarial localities or where there 
IS fragility or lustabihtj of the erjthroc>te from auj cause, beta naphthol 
IS a daUjjLrous drug to adnimistir It has been found dangerous also in 
certain kcalitics wliero the malarial clement could not be demonstrated as 
being present 

In usinj, these lermicidts it is a i^uestiou of balancing one dangerous 
drug a 5 ,ainst another and of ai>ccttaimng the optimum do&e which can be 
adminisfi red without had « ffects that is to sat tiie d j e that will i emote 
the most worms with the least likelihood of causins; serious straptom 

ma> di miss kta naphthol with the statement that it is not free from 
danger it is not efScieiit t^^ainst ascandcs itisonh efhcient against nook 
worms when administered in %ti% lar^o and imsife discs and in the c 
doses it IS tcr^ like!) to cjnsi bloo I destniction piodming sxmptoms like 
blackwatcr feter 

Symptomatic Treatment — ^\g)> aiicuiK pitniit n [uiir piulongid 
peuods of rest luJ careful dieting Iho heart i» seriousK damaged lu the 
tort worst cases irausfusnm Ins liccn earned out on certain cases in 
whom tho anemia w is extreme and the hloitd fonnin^ orgins exhausted 
Iron lu tho form of freshh piepired Bl uids pills sliould bo ^i\en but it 
will bo found that tho administntiou of iron docs not markedh aieelerate 
tho r ito of inereasc in heino^lubin in the blood The tin )C\tp re pond 
ineiro rnpidh thm tho hemujobin to ust and dietar\ treatment It is 
dilhuilt to intreuluct into the dietara A some Orientals sutlicieiith iiu 
tntious and \ iried food, for thcN aie uccusfoiued to rife and are limited to 
diieken noats tksh and milk flie c aiticks should be supplied in 
abiindmeo when the piticnts arc rcada for n solid diet "M st cises of 
hookworm iiifeetiuii lueiely re pure rcinoial of tho worms 

Rate of ItecoTery after Treatment — The late of reiOM ri uftn tint 
mciit depends on the mimbc r of worms li irlwred the length of time and so 
%enta of the infection and tho amount of exhaustion of tho blood foioniug 
organs 

Ijtients wii K hemoglobin arc no lower than 7U per cent rdiirn 
pronipfi\ to norm d at the rale of ihoiit 1 ^ points jwr diem When tlio 
heiuo^leil m is lower a jnop rtiouikU longer time is re piired to rai'c tho 
bkiol to normal In the more seitm la es when tin hemoglobin registers 
below 2l) pi 1 edit an 1 h is Ixa n at this h^iiro for 1 iip, jx ru ds if is not to be 
cape-cted tint tin bl i ] piitiiie e m bo hroujit biek t » normal liic riti 
of JCj,tiuritKii in senn, eases is no more, than Ho jiouifs per diem al 
tliou^li in |a IS. li not ejuitc (xhau ted the rate of 1 0 jxukN jier 

diem li IS Ken i b i nid \\ hi n the hiiur^lobiu is -10 to oO per exiit on 
idmissioii It wiis oiilj tilpirriit milichir^i and fift\ three d ijs wire 
re puied to bring it up to this point 

laticnls whi'se aiitniia has Ken severe and frein whom inanj Ijixik 
worms have Kti ohtauifd after tieatmcnt bould Ixs watched carefullv 
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for evidence of ro-infectiou Theso%ci 5 ^\crc cases often occur m persona 
who possess little or no resistance to the disease, and, whereas the ordinary 
person ac(iuircs only a dozen or more worms in a year, these susceptible 
persons appear to aeipiire four or times as many m the same tmic 
Mass Treatment — In the Orient ind m fact cicry region of high 
cndemicity where the worm index or avemgo mimhcr of hookworms per 
person is 100 or 200 or more, and whero practically crery person aboie six 
years of ago is infected, there is urgent need of miss treatment to get rid 
of the tremeudons burden of infection Lome by the people 

By ma«s treatment is meant the administration of itrmieide, to largo 
or small bodies of people — all the inhabitants of a community, ullage, 
district or ueij^lihorhood , nil tbe iiimitcs of a plantation, institution, hos 
pital or an^ other group of persons IreiHo on and jiollutiiig and nifcsling 
more or less the ‘^oil of one area Ihis tnitmciit is earned out witlim a 
few da\s and without previous microscopic csamiuation of tlic stools of 
each and c%en person But tbe index of infection is ascertained prcri 
oualv bv cxammiiig a rcprcsoutativc sample of the population preferably 
by worm count 

Mines and Estates — Itiunigratioii and qiinrantmo stations should be 
utilized lu ridding all classes of persono, both expatriates as well as 
patriatis, from lufcctiou. Regular inspection of estate coolies and mino 
operatues should bo curried out and troatnicnt green wheuoKr required 
All new arriT-ils to estates or mines should go through a treatment station 
and rtccirc thorough treatment before boiHo thrown with other workers. 
Ao one should bo permitted to go underground until free from infection 
Prophylaxis — Tho existence and spreael of hookwonn infection is 
duo entlrch to such defective sanitation as permits tlio exposure of hook 
worm infected feces on the soil where tho embryos of tho worm have access 
to tho naked skm of tlio people frequenting the polluted and infected spots 
A rational prophylaxis m this disease is easily conccrecd and consists 
in providing suitable places for tho di'qvosal of dejecta aud at the same 
time treating all the people who arc infected by means of vcnnicidcs 
We now possess statistics whicli reveal tho clfectiv cnesa of tho latnno 
m reducing the amount of infection bv preventing rcnifcction after treat 
ment Hackett earned out in Brazil a very thorough campaign against 
hookwonn infection aud, in one of the districts treated by him, a rosurvey 
was made bv Smillio on the hues earned out by the Uncinariasis Connnis 
sion to the Orient, namely, by means of an actual count of tlio worms hare 
bored by the people and not by a percentage of those whose stools contained 
ova Three years after tho campaign it was found tint, m the small group 
of inhabitants who had received no treatment, and who had not ireed 
latrines, the average number of hookworms carried (the wonn index) 
was 324 In the group of people who had been treated aud had n«ed 
latnnes the worm index was only 2 2 In one group that had received 
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treatment but bad used lafrmts for only part of the time the worm index 
was 2i In still another group whiih had rcccncd treatment but had 
nc'cr used latnuea the index was 31 This is probabl\ the best demon 
stration extant of the tfiicacy of the method of combiniug treatment with 
soil sanitation In this campaign chcnopodium was the drug emplojed, 
usually in dosca of 2 c e to adults llaa> persons were treated to a cure 
bj the intcnsiic method and, at the close of the campaign, latrmcs had 
been installeKl in SO per cent of the homes It was then found that the 
actual percentage of persons still infected as disclosed by microscopic ex 
amiuatioa of feces was just as high as before the treatments were begun 
Ibis discloses the futilitj of depending on microscopic tests of ova m at 
tempting to evaluate the efficicucj of sanitary measures against this 
disease Actual enumeration of worms is ncccssarj for m the campaign 
the worm burden was reduced from "24 to 2 2 

Installation of Latrines — The essential problem in hookworm con 
trol consists in the instaUatiou of latnocs the expulsioii of (he hoolininas 
harbored by tlio population and tbo preientiou of soil pollution 

Practically there are manv dilfieultus ou the administrative and eco* 
nomie sides of the problem and (here is an educational and disciplinarv 
phase of the question of fuDdamental importance requiring prolonged and 
careful treatment 

It 18 usually expedient to begin a campaign in a locality by a com 
binatiou of intensiio treatraeut educational propaganda and the iiistalla 
tion of latnnes This may I<e modihcd bv makiu^ a survey of an area and 
selecting from the diifercut districts tboso which show the greatest amount 
of disease and trt ituig them first Wherever it is possible the installation 
of latnnes should precede or accompanv tbo work of medication so that the 
treated persons will not suffer reinfection from the soil polluted and m 
fested by those not yet under ticatmcnt Treatment should be intensive, 
that is to say, all the persons in the communiU should be treated Ibis is 
duno bv first making a census of (bem and insisting on each taking tho 
medication In many places it will be possible to institute mass treatment 
of entire communities, and llnis rapidh get nd of soil infestation 

The tyjHj of latnnes will depend on local social, esouoinic, soil and 
topographic conditions. Any method of di pooal of dejecta is satisfactory 
which will avoid pollution of the snrfaoc ooil accessible to bare feet and 
not favor tlio breeding of flics nor pollute the drinking water supply 
b>eitlicr should tho svstenu jtoparduc the health of tho service atten 
dants. 

The Earth Pit — The earth pit is a simple typo, and to be rccom 
mended in spirsely settled commarnttcf ou plantations and oou traction 
Work m rural districts. It is not suitable where soil veatcr readies near 
tho surface nor on flood plains, nor where rock lies less than ten feet from 
tho surface 
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The Buchet — lliis t^pc is u^wfitl out of doors or indoors where 

1 wcll-oi^amzcd toiisen ii»c> or st ntiit,tr i>tr\ ice t in lie ni uutnuiJ, as on 
construction works, lu mints uni m orient il towns 1 he excreta should be 
buried three feet below the surfict, pheed in 1 ir^o sejitic tanks ir 
incinerated 

( onaclc I aidd Lalrine — Ihis is built in two eoinpartnieiits and Uatd 
altennteh so tint tune is ^\en for destruction of liookwona tiiibrios 
duniij, putref i< tion 

Septic luiik ami Pniy — Iho clHiiciila of septic t inks liaio not \ct 
been subjected to thoroUj^h inccstiBatioti aa to the Mibilitj of liookwona 
cnibreos, but it is ginor in> bchiicd lint, when pioperlj operated, destruc- 
tion of the embnos la otrecled 

Inniifniiioii — Inoiiier'itiou la *» method littMiiQ tlic ndviiitigC of Jo 
stroA lug tborouj,hlj all waste iiultcr where there is a possibiht\ of pollut 
111,3 dnnkin^ water aupph ft re*}uiri“S actn t ireful supcnision and 
stoking: 

11 o/er i?onie •'Ihis Ijik, is cxpeiisnc niid at tunes ccouoim 

calh uupnctical, it is tlic s\»teiii wliuh should be u<cd whcnc\cr possible 
Litrinr should bo pinceel wlieir the (Ksiplc will um 3 ihciii — not too fir 
from b'lrr'icks and tlicv should Ik; kept as clean is possible Ou planta 
tioiis small pit litriuos should Ik. placed rieht 'imonQ tlio trees to prcicnt 
pollution of tho soil 

kn oducitioml prognm must lie cirried out in all those coinnnuiifies 
in which ige*-old and tiinc*-honored customs line requiied the people to 
pollute the rners, strenms, liclds and ^roecs 

Among, pruiiitnc people illustnfcd lectures nui«t bo gnen m their 
leniaculir Ilcinoplobiii istiiinliou of iiifectcel persons nnd a donioustn 
tioii of cxpellexi worms aic useful in irousnig, an iiitcixst in the 
the infection and m the meessifx of tikiiig steps n^jOinst it 

Lmplo%ers of labor on pliiit itioiis should be shown the economic un 
fitness of their infected workers md be induced to ein% out n cimpno'^ 
on their estates 

The discisc is of so graee in aspect lu sonic tropical lauds that some 
widcspieid social iee«e-> should be iitiJwcd or cit Ucd to bring about an 
amclioritioii of tlu eoiuliiioii of tboso seeeieh infected pci'ons wlmse 
plnsieal condition is oftentimes cxtieiuch pitnblc Ibe tieincndous 
plnsicil nnd economic biiidicip from which millions of tliiao people ire 
sntfering needs urgent attention 

Infected miners should oiilj bo permitted to work ou the suifice 
sjstem of disposil or coiiserMue} should be installed undeigrouiid and 
giecu careful supciwision When nimes eaiinot be disinfected, ecutilatiou 
and drjuig will tend to limit the development of bookworm 1 mo. 
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CHRONIC DRUG INTOMC ITIONS AND ADDICTION 
El NLoT S Bishop 

Tenninolo^ — In order to simphfN discu^iou of tbe«o subjects tho 
writer 19 fcirted to a certain amount of generalization and tie use of a 
nomciulaturo uhicli li is been so popularized m Kt press and some pseudo* 
medical discussions as to giro it a connotation wliicb in tbo li^lit of 
modern medical knowledge is indefinite and misleading 

Oqo of tho uords is addiction uliose use among tbo lait> Las now 
become so common and widely applud a« to be found in almost cron 
popular ma^azino of la) nction or discus ion and used in tbo most absurd 
conneetions 

Tbo writer tberefore wishes to state that if the word addiction 
appears iii tins Ji<cu««ion, it applies solely to changed plnsiolo^ie proc 
cs cs and their clinical manifestation* and is not to be confused with 
such term* as ‘ habit or vico or mental craMn^, 

The attempt of the author is to clarify the clinical consideration of 
the*o subjects on a bisis of phssiologie or patUolf^ic action and reaction 
so that the practitioner of medicine will IiJ\o i l>asis of fiimlameutal 
clniual fact around which he can group whatever incidental rnanife ta 
tioii3 iiiaj appear in anj given caso occurring tu his practice of bcdsido 
meditine 

Classification —In their pLasiolngic or pathologic machinery and elm 
leal nniiifos'tation tho drugs nio*t eoranionh mc?t with in the chronic 
intoxication* mid addiction i,n>up themsthc* under three gLiaril cla« cs 

1 Drugs which stnnulaCe ncrae or gJandulur, or other function 

2 l)ni}.« whuh dciire * nir\e or glandular or other function 

T Drills whuh inhihit ncrae or glandular or other fiuictnn 

b xhaustioii of iiorac or glandular, or other function mas follow con 
timic 1 o\tr tmiiilafion or mav conu. to exi«t aa a result of continmd 
dcjires lan or inhibition 

It is tho opinion of the author after inan\ jears of ob crvation and 

G03 



C 04 CHRONIC DRUG INTOXIC\.iIO:N& \ND “ADDICTION" 

study that it 13 most essential iiid clinically practical that these vanous 
dnig^i, ditFcniig so width »» tlicir pnunrv physiologic ind other actioa, 
should he dissociated fium description or distussion under any common 
designation sutli as “hibil fomiiiio ” lud coiisidcrcil either iiidmdiialli 
or in such t,roups is 111 »y lint some tuininou ittribiitc in their effett 
upon the pliy 'loloeic niichani<sni ind matLiutrj of the himiaa body 
Tho author has found it most priclicil to approatli them aud the 
effects of their contimitd adminiatrition from the stmdpoiiit of immedi 
ate effect and sul^cquont reaction in terms of liody function 

This 13 particularly imjiort int for (he icasoii that mauy of tho clinical 
manifestations commoiilv or jiopularly attributed aro not per se tho direct 
result of the action of tlieso drugs, but iro the result of disturbances la 
body function, oitlier due to llic«« drugs or to extranoous circumstances 
ubich should ho studied out and taken into account by the competent 
physician 111 each indi\idual ca‘'0 

For uistauce, uhero psychologic or psychiatric manifestations csi«t 
(or may be thought to exist) in any gircn ca«c, thc> should not be con 
Bidored casually as customary or intrinsic concomitants, but rather 
auahzcd as to origin and cause and effeet m terms of tho history of 
their dcielopmcnt and all tlio circumstances of their appearance and 
manifestations in each individual cisc The reason for this is that cs 
cept in n few of tiio drugs of the first group (tlic iicno or glandular or 
functional stimulants and excitants), then, aro no primary or immediate 
mental effects directly due to the administration of these drugs m a 
majority of eases 


1 DRUGS WHICH STIMULATE NERVE, OR GLANDULAR, 
OR OTHER FUNCTION 

In Group 1 as to immciliatc effect, aro to be placed s ich drugs as 
cocain, cannabis iiidici, and, 111 many eases, alcohol Alcohol, however, 
owing to some of its physiologic properties, cannot ho invariably groupc 
m all eases under this cl las 

In overdosage or non therapcutie indication, tho drugs of this groi^P 
reacting to produce immediate stimulation may bo called, m continue 
admmi^'tratiou, the drugs of indulomicc 

Their abuse is often associated with either morbid curiosity or some 
inbercnt psvchologic defect They are stimulants wLo«o overu«o is fol 
lowed by a reaction of physiologic depression, and it is to meet this re- 
action of physiologic (icpicssion that snccccding doses of these drugs are 
often self administered Ibey are the dnigs pcnodically or occasionally 
overindulged m by some individuals for tho purpose of securing a pcnodio 
or temporary “jao ’ or “spree” They present an eutirclv different prob- 
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Icm tlicrapeutieally in the treatment of their chronic intoxication than 
do the drugs of tho second or depressant group, and those of the third or 
inhibiting feroiip 

It IS m this group that psychologic or psychiatric manifestations most 
commonly present themsehes for lonsidirjtion and in which there is 
to bo found most often a ps\choIogic or pb%chiatric inherent or fuuda 
mental ba«is for overadinmistr'ition or continued indulgence It is also 
in this group that aro to he most commonlv found tho end re«ults of 
mental or moral or physical dioOucnitum or detenoratiou They are 
the drugs responsible for the lo'^o of self-control which leads to some of 
tho crimes to luridly exploited m the sensational press from time to 
time 18 being committed by s(xallcd dojx* fiends 

It is a matter of common recognition amoiij, informed persons and 
in Khable Efatcmenta and literature that the crimes of violence associated 
either directly or incidentally with the use of are practicalh con 

fined to indiiiduals under the eHect of the dru^^s of stimulation or in 
dulgicuco' referred to m Group 1 such as cocain hisbi«h or alcohol 
It must be remembered that in^hc o drugs of Group 1 as well as in all 
other dnigs or toxic subMinccs individual susceptibility or rcsictauce 
xarics within wide limits and tint no dogmatic statements of amount or 
of reaction aro invariably ajiphcahlc 

In tho therapeutics of ebromo intoxication from the drugs of this 
group It should be hept ui mind that tho hodus of thoso eficctcd nro in a 
condition of more or less constiinth altcniatiUQ overstimulation and its 
reaction of depression or exliaustion and aio therefore m a condition 
of metabolic unbiliiice winch odds to iLc toxic effect of tho drugs them 
selves a very serious burden of intestinal or autotoxcuiia ani autotoxicosis 
and contributes greatly to the production of jmlnutritioii, anemia and 
other accompanying inanifcstatioiis 

It IS a matter for serious con'’idiralion in each case and for chnical 
estimation that the o elements, re ultiiip more from the functional de- 
pressions following ovcrstiinulntiou than from the 'Stimulation itself, should 
borciognizcd and met 

Ihe chief and immediate clinicnl consideration in the therapeutics 
of these cases of chronic luloMC'ition with the drugs of Group 1 (tho 
drugs of stimulation scu«aiion ind indulgence) is tho meeting of tho 
depre Sion or cxhau'tion of function which comes as a reaction to over 
stimulation, and the elimiuntion of tbo autogenous and other toxins rc- 
sultiiin from that depre sion and exhaustion 

In till so dni^s of Gr< up 1 there is no constantly pre-ont or pithogenic 
set of pliv'ical withdnwul svmptom , such av arc invariably found 
in iiid arc cliiucallv diugnoctic of tho cenditiun of tnio addiction ’ or 
addictiou-diseasi, and confined to tho drugs of tho inhibiting or opiate 
group 



COi CUHOXIC DRUG INIOXICAIIONS AND “VDDICTION’ 

study tliat It IS moit cssentnl 'ind clinicaHy practical that these various 
(Inigs, (litTcniig so wulcl) m thtir prmiur> plijaiolooic uid other actioa, 
should ho di&socntcd fioin description or distus-uou under an} common 
designation such 13 liihil foiiiung,” uul coiisuleixd either iiidiinlualh 
or 111 such eroujia is in have some coniiuoii attribute 111 their effect 
upon the physiologic inochuiisni and iincliiiipry of tho human body 
The author has found it most jincticil to approach them and the 
effects of tlieir continued ndmiiiistritioii fioni tho sf mdpoint of immcJi 
ate effect and 8 nh^cqucnt reaction in terms of Iwdy function 

This is particul trly im])ortaiit for the teasoii that many of tho chnicjl 
uianifcatatious comiuoulv or piapulatlj ultnhutcd aie not per sc tho direct 
result of the action of tlieso drugs, hut are the result of disturbances la 
body function, either due to the e drugs or to extrunoous tircuinstanccs 
nhich should ho studied out and taken into account by the competent 
plnsiciaii ill each uidnidunl ci«e 

lor instance, nhcro psacliolOe,ic or psychiatric manifestations 
(or may he tliougbt to exist) in any „i'cn cisj, thov should not be con 
sidcrcd casually as customary or mtriiiaic concomitants, but rather 
annhzcd as to origin and cau<o and effect in terms of tho history of 
their development uul all the cirtmii'it mets of their appearance and 
manifestations m each individual ca<^^ I he reason for this is tliat ex 
cept m a few of tho drUj,s of the first group (the ncr\o or glandular 01 
functional stimulants and excitants), there aro no prim iry or immcdiato 
mental effects directly due to the administration of those drugs m 
majority of eases 


1 DRUGS WHICH STIMULATE NERVE, OR GLANDULAR, 
OR OTHER FUNCTION 

In Group 1 as to mimediatt effect, arc to he placed s ich drugs as 
coeaiu, cannabis iiidici, and, m many eases, alcoliol Vlcohol, howocr, 
owing to some of its physiologic propcrtic<», cannot bo mvarnbly 
in all easics under this cli<is 

In o\ erdoaage or non therapeutic indication, the drugs of (his group 
reacting to produce immediate stimulation may ho called, in contiuiic 
administration, the dnigs of iiidiilt,tiice 

Their abuse is often associated with eitlicr morbid curiosity or somo 
inherent psychologic defect They are atimulaiits whoao oicniso is fol 
lowed by a reaction of physiologic depression, and it is to meet this re- 
action of physiologic depression that Bucceeduig doses of tlic'sc drugs ate 
often self administered They aro the drugs periodically or occa’^ionaly 
overindulged m by some individuals for the purpose of securing a pcriodJC 
or temporary “jag’ or “spree” They present an entirch different pro 
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stimulated and sub cqucnth exhausted or depressed, and wbatcecr inter 
current conditions of nerxe or other organic or functional change nnj 
ha\e taken place as a result of the prolou^nl alternation of otcrstimulatiou 
and subsequent depression or exhaustion of function with its manufacture 
of auteg^noiJS toxins 

It IS probably ujion tbobiad of these aiitogcuous toxius that the blamo 
must ultimately be placed for mam of the organic changes in hicr, kid 
nets cuculatory orgms nerves etc heretofore casualh attributed to 
the direet action of or indulgence m alcohol itself and the other drugs 
of tins group 

In till das of patients also there freqiuiitlv enters the question of 
psychologic or psyciiutne consideration end the problems of mental trim 
mg education lecducation etc Th<r>t of emir e must be handled as 
the\ appear in tlio iiidiTidiial ca«e and bv the mo t practical means 
aiailallc to the personal position and biiaitcnl st itns of the friends or 
relitncs of the pitunt 

Ihc imincJiato ciro of the patient lu this ch'S dc^iciids of course 
upon Mhither ho is reccued for tnatincnt m a ti.c of oioi timulation 
or 111 the stage of sub eqncnt it lerioii with function tl depre siou or 
eshaiiatiou 

Flora physician lu private or mMitutimid pi letieo is familiar iwth 
such problems. It is wise in so far a-* t»> amid medication which 

may dcpic s or iiiliibit futicliou Snob lrug« asidi fium unv psychologic 
infliieuec tliey may have u|)on the patient onlv add to the end results 
of the either prcsent or MiecotJuv d« prt «ion or exh uistioii state 

In a ti^o of extreme and violent exeitcnient it muv lo ncco arv 
Ixith for the protection of the patient him df and for those about him 
to have emeigcntv rc«ort to hvpiHtK** or sedatives The drugs of the 
inhihitni„ or opiate group should lx idniuusterol to this class of patients 
only under mist rare and uner,,intv ciremnatHncis Vsile fre>m the 
dmger of subsequent recollcetion of reluf and quietude ind support 
which the patient luiglif lectivc from their adinuiistrilion leading to un 
warranted future self inedicition it imist l>t riiiitml'erid that they in 
liibit function and the prime and fund imeut il eonsidtratiiui to he con 
staiitlv kept m mind is the clmiiuation of toxins and the restoration of 
funetioii 

The drugs of tlie hy osev niius group ( uch ns livo cm) are to be givui 
with the utmost caution Their adinimstrntuin mav be liciuficial aul 
indicated in a given ca«< lut it is to bi nraemliLrcJ that individuals m 
a state of dipres cd or exhaii ted funetiou are virv vanalle iii their 
I’crsonal reactions to all dru^s aul that nnreover the pharmaceutic 
preparations of the drUt.s of the liv wvanuis group in not alwavs niu 
form in prepaniticii ami poteiicv and that m thi e «tnte-s there mav be a 
eiunulntivc ttT<>ct or ib'.uTptioii with m non if «< t fatal results 
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riie clinic il s} mplomatologj and thcrajiciitic indic itions, tijcrcfore, m 
the hnndhng of chronic intoxications from Group 1 , or such stirnulatiog 
drugs as cocaiii and alcohol, are the ordinarj bjinptoniatologv and m 
dications for thcr ipintica in am oicrstimulated state followed bj dtprca 
«ion and exhaustion of function with its conicqucut retention of autogenous 
toxins 

There has Ixtn found us jet no cliiucal or research eiidence of the 
existence or development in tluM. xtates of a peculiar inechjiiism of definite 
and imarnhlc pathologic ‘.jgnificuict such is adds anolhcr and dis- 
tiugui^hiiiQ factor to the true iddictioii or addicttou*diseasc condition 
dcielopcd ba the bodj m the case of prolonged adimuistration of inhibit 
ing or opiate dni^s 

The development of i )>eculiar inecbani m of protection and set of 
clinical sannptoms sbarplx divides the clinical and tiicripcutic problems 
of continued idmuu trition of opiates from ibo clinical and therapeutic 
problems met as a u«ult of prolonged jdiiuni«tration of all other drugs 

This 18 supported bj the present available preponderance and prospcc* 
tive development and outcome of reliable serologic and other laboratory 
cxptnnuut au<l clinical experience and slndv Tins matter of the peculiar 
and distinguishiUg, olcmciits and f ictors prt»eiiftd b\ a group of phjsical 
icactions and ^vmptums found only m the inlnbitorv or opiate group viill 
be diseiK ed more ftillj in a later •nvlion of this artich 

ILc al'cnco of un\ pjrticular pli>sical pbononicna (accompanied 
invariable pbvsical ‘ufTcring'), attendant upon tbo withdrawal or discon 
tinuaucc of cocam hashish, aUohol and the other drugs of stimulation and 
indulgence mikes their discoDtimiuiicc, cither volimtiry or enforced, a 
f ir simpler clinical and tiierapcutic problem than is to bo met m Group 3 , 
or even m Group 2 It also makes tlio ultimate prognosis far more 
uncertain and subsequent resumption of administration of tbe«o drugs 
of Group 1 throUjjb self adiiiinistralion more likclj 

\s 18 stated before, they arc diugs of stimulation, sensation and m 
dulgencc and their removal is not aeoompamoil bj tho aj^onizmg pbv ical 
pbcnonicna which are the invariable concomitants of deficient or lack 
of admmivtritiou of tho inhibiting or opiate group lu cases of developed 
addiction disease 

The individuals concerned under the classification of Group 1 aic 
therefore, without mcmoij of severe physical suffering upon removal 
of their drug, and moicover, as I hive also stated, are more liable to be 
of the types of the dehlxirato or irresponsible ludulgcr in abnormal stimu 
lation 01 eiisation, and affected by the fortuitona circumstances of associa 
tion and environment 

The clinical and tbci ijicutic problems of the treatment of this class 
of patients, thtiefoie, leduee themselves to the common ciiso funJami-ntai 
of applving the ordinary remedies and practices m the care of the over 
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stiiuiilalwl 111(1 siiL c<iuciitl^ esliiu ted or dtpre ed and wbuteior inter 
current eonditions of U(-r\e or otliir or..ii]ic or functional chinge ina> 
haio taken place is a n^ult of llit piolon^cd alternation of overstimulation 
and suli'cqucnt depres^iun or exhaustion of function with its minufacture 
of autogenous toiins 

It is probahh upon the licid of thes« iutOj,cuoHS toxins tint the bUme 
must ultinntelj bo placid for mine of th< or^iiiic changes in Iner, kid 
ne^s, circiilatorv orgins iicrM>s ttc hintofore cisinllv attributed to 
the dim t action of or iiidulgeiu-e in ilftibol it clf and the other drugs 
of this group 

In till cl I of patients also tin re fm|ueuth inters the question of 
psichologic or psMhiatnc consideration nd the problems of mental trim 
mg, cdueitioii, r«ducati>n etc Tlie^ of <nur«e mu t be handled as 
thej ippear in the individual raw and bv the most pnctical means 
iniliLit to the jiersoual jx* itioii and huincial status of the friends or 
rthtivos of the patiint 

llic immediate ciro of th< patient in this cliss depends of cour e 
upon whither ho is roctivcd for tnannout in a <11,0 of otir timulation 
or m tho sta^jO of suhiqucnt n uiioii with funitioinl depression or 
cxll UlStlOU 

Fieri plivsiLian in private or institnlionil piaitice is familiar with 
such prollcms It is vvi«o in so far n p(» sibic to avoid nicdwation which 
mav ileprc s or nilubit fiiiution Such driv isido fnm aiij psvchologic 
lufluincc thev nia^ have upon (hr patient onh idd to the end results 
of the iither prcaiut or siiccciduig diprcssi m or oThaustion state 

In I 811^0 of extrenu and violent exoitemont it maj be newssaiy 
both for the prottttion of the patient hiniself and for tho'>e about him 
to have emergeiicv risort to hvpiioticx or sidatives The dings of the 
inhibitiug or opiate group should la? idinmistcnd to this clas of patients 
onlj nil Jer most nre iiid cniergeucv circunist inccs ksulc from the 
danger of snhsKpicnt iicollection cf relief and qmitudo and support 
winch the patient niif,lit rective from their adnunistntion leading to un 
wirnnlcl future self mwlKition if mn t Im? icraembcnd that thev m 
liibit function and tho pumc and fundamental cousideiation to he con 
stanflv kept in imnd is the elimination of toxins and the restoration of 
function 

The drugs of the hvosevanma group (such as h>oscm) are to be given 
with the utmost caution Their administration nnv be beneficial and 
indicated in a given case but it is to be remcmbeii J that individuals in 
a state of lepressed or exhan tid function are verv vanible in their 
personal reactions to all drugs md thit moreover the pharmaceutic 
preparations of the drugs of the hvosevamiis Rioup ire not ahvavs uni 
form in preparation and potency and that in these states there mav be a 
cnmulntive effect or ah orption with serious if not fatal results 
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WI^atc^e^ dnip in'iy bo to meet (Lc cmcre,cnc> or hypnotic neces- 
sities of Mliat liny be called ciacre,tucy meditation lu tbo stimulatioa 
stages or iii mifcstatioa of tliose sufftriiig from toiitmucd indulgence m 
tbc'Jc drugs of Group 1 , it must ahvays bo Knitmbcrcd that there is 
to conio i succtcdnig st ite or pli iso or n. ictioii of depression or exhaustion 
of function, and th it the earlier preparations are m idt for the meeting 
of this riacfion the quicker uid better will siicccas ittcnd the efforts of 
Ibc i)b>sicnui 

It IS iii\ opinion, from careful and continued personal ob erration of 
many ca^es in IJclliiue Hospital and cl&CHhcrt, flulfhe so-eallcd ‘alcoholic 
uct brain ’ is more often u nsnlt of tlio overadministration of depressing 
or iiibibiting iiitdu ition duriu^ the pcrioil of primary stimulation than 
It IS of the alcohol per sc 

IlaMiij, Ic uirhI this throtifeb niy own personal observation, the above 
statement is no more of a rtlleclion ui>oa others of the medical profes- 
sion than It 18 iqion myself and my earlier tlierapcutic efforts 

It was undoubtedly some similir experiences N\bich ltd Iningstoa 
to tho advocacy of the routiiio use of ergot in alcoholic and postalcoholic 
cases, and other depression uid exhaustion stites It has nmloubtcJ 
clinical and theraiieutic value, ind should bo kept in mind along with 
strvcliiim and tho drills of tlio digitalis group, and other supportiio 
medic itioQS and inoasiiics, to bo applied uith tlierapcutic judgment m 
these ciscs 

It IS especially nujiurtant that such supjiortivo measures should bo 
emplovcd and begun early lu cases which show violent manifestations 
and which ni ly call for temporiry emergency administration of some 
hypnotic or iieryo sedative As I said bcfoie, tho preparations of tho 
inhibiting or opi itc group should only bo used m times of rarest emeroCacy 

Strychnin is a most v du ibic idjiiiiet in tho trcitincnt of thc«o cases 
Its early and continuous employment, in Bclectivo doses to meet tho 
transient and changing, leactiona and requirements of these eases, is not 
only of value in tho prevention or amelioration of the toxic and stanS 
tion or c\h lustion iiervo eomidicatioiis winch may exist or an«e later, 
but it stimulates peristalsis ind aids in competent cv icnation of what 
ever toxic material may Iw cliromatcd into the mtestiual tract 

In tho scveio cases of chronic mtoMCition or even some acute lU 
toxicatioii by the drugs of this first class of stimulation and indulgence, 
a svmptom or iilienointnon whidi miy occur and give n«c to sudden 
emergeney is atony of the stouiacli with its well known serious coa 
comitants and po sibilitics Tho stomacli and its tone and area should, 
tbeiefore, bo carefully and constantly watched Gastric lav ago with hot 
saline and bicarbonate is, therefore, an emergenev mcasmo of greatest 
therapeutic importance and should be kept up until the stomach is cleared 
of its contents and regains appioxiraately its normal size, tone and motility 
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During my connection witli the alcoholic wards of Bellevue Ho«pital 
I devi'^d a special na<ial ‘itomach tube of particular con«istcnej and 
resiliency and shape or form of introducing end Ihcse tubes weie made 
by Tieniami and Company and could bt ^otkii m \ariou3 sms so as 
to accommodate tbc different nostrils In adopting this route and method 
of gastric lavage m tbc e cases I obviated much of the struggle and 
necessity for month gags in wa hing the stomach of a violent or excitable 
individual I mtntiou this bteause it is my opinion thit every pos ible 
expeudituio of nervous or phvaical entr^y should bo aved to these people 
to have m reserve against the stage of exhaustion or depression succeeding 
overstimulation and activity, either lesultmg from the effect of the 
drug of their indulgence from tlio as yet unclimmatcd intestinal or 
other autogenous toxin accumulating lu their jicriods of functional dc- 
prc'ision or from their own violent exertions 

A rapid acting and in my expciieucc valuable cardiac and circulatorv 
medication is furui bed by spartem as recommended by Jennings of 
1 ans and Pettey of this country This eircul Uorv supporter has wider 
recognition and u«o m Luropc than it has received in this country In 
mv experience the reason for its more efficacious results iii European 
practice is to be found m their employment of larger doses raugiiig 
for tho adult from y to 3 gr instead of the far smaller doses stated 
in our own materia medicas I mvsclf have seen little or no result from 
the administration of these smaller do«es aud have come to adopt the 
European estimate and measures for therapeutic results 

It has been in my cxpcriinco a sinking phenomenon that in even 
tho excited stages of such manifestations as sonio of the types of delirium 
tremens strvchuin in full do es accompanied by lapid acting support to 
circulation and at times gastric or colomc lavage will have a better seda 
tiro and even hypnotic action than the cmplovmeiit of some of the more 
coDimonh used sedatives and hypnotics This pioceduro is moreover not 
followed by a reaction of functional depicssion 

If it should seem advisable of nccossirv to use or continue medication 
of sedative or hypnotic type, suth as the bromids chloral and some of 
the coal tar products it is well to rccnfoice them and to rob them so far 
as possible of their effects of functional depression bv the coincident 
administration of drugs which furnish circulatorv nerve and penstaltic 
support. 

As to the administration during treatment of the drugs of chronic 
intoxication classed under Group 1 as the drugs of stimulation sensation 
and iiiduli^ence it is well to be guided by the occurrence and manifesta 
tiou of the after-effects of depression and exhaustion consequent upon 
their deprivation or withdrawal 

The earlic t possible aud practical complete withdrawal or depnva 
tion is always indicated 
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Wh itt\cr dnio iiuy bo t,i\cn to meet tbo ancre,eucj or lijpnotic necca 
sides of ^\llat ina^ lx, c-illtd cmcrgeiicj mtdieatioii m tLo stimulation 
s( igcs or immftstation of tlio c siilFcriii{, from continued indul^jence in 
tbc«o drUgS of Group 1, it must alw ijs bo remtmbered that there is 
to come 1 succctding state or pliast or reaction of dcpicasiou or exhaustion 
of function, uid tli it the earlier preparations are made for the meeting 
of this reaction tlic quicker ami better will success attend the efforts of 
the phisician 

It IS ni\ opinion, from careful and coutinucd personal observation o£ 
maii^ ca es in UillcMie Hospital ind elsewhere, that the so-called “alcoholic 
wet brain is more often a result of tlio ovcradmmistratiun of depressing 
or inliibitni{, medication diiriii^ the period of primary stimulation tbau 
it is of the akoLol per sc 

IIuMiij, Icirucd this through inj own i>cn>onal observation, the above 
statement is no more of a nllectioii ujhmi others of the medical profts 
Sion than it is upon iiijsclf and mv earlier therapeutic efforts 

It was undoubtedly soino similar experiences which led Iivingston 
to tlio advocacy of tho routino uso of ergot m nkoholic and postalcoliolic 
cases and other depression and exhaustion states It has undoubted 
chmeal and ihoTaiieutic value, and diould be kept in mind along with 
strvchuin and tlio drugs of tho digitalis gionp, mid other supportivo 
medications and measures, to be applied with thcrjiicutio judgment in 
these cases 

It IS especially import mt that such supportive measures should lo 
cmplovcd and begun cirly in cases wliith show violent manifestations 
and which may call for fcnijionry cmcroCncy administration of some 
hvimotic or nerve sedative \s I said before, tho pixparations of the 
inhibiting or opi ito group should only bo uocd m times of rarest enicrt,ency 

Strychnin is a most \ iliublo iiljuiict m tho treatment of these ca«cs 
Its early and continuous employ incut, iii sckctive doses to meet the 
transient and changing reactions iiid requirements of these case«, is not 
only of value in the pievcntion or amelioration of tho toxic and stnna 
tion or exhaustion nerve eomplicitious winch may exist or arise later, 
hut it stimulates pcnstilsis and aids m competent evacuation of what 
ever toxic material may be eliminated into tho intestinal tract 

In tho severe cases of chronic intoxication or even some acute m 
toxication by the driit,8 of this first class of stiimilafion and indnlgeucc, 
a symptom or phenomenon which may occur mil rise to sudden 

emergency is atony of the stomach with its well known serious con 
coniitaiits and possibilities Tho storaich and its tone and area should, 
theicfore, bo carefully and constantly watched Gastric lavage with hot 
saline and bicarbonate is, therefore, an emergenev measure of grovtest 
therapeutic importance, and should he kept up until the stomach is cleared 
of its contents uid regains appioximately its normal size, tone and motility 
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2 DRUGS WHICH DEPRESS NERVE OR GLANDULAR 
OR OTHER FUNCTION 

In the chronic intOMcJtJOiis »itli the dru^ of the second ^sroup art to 
be found ‘=ome of the coal ttr analgesics such as phcnacctm and the h^ji- 
notics like veronal, chloral etc (and somctmics alcohol m some of its 
effects and uses) 

Hie e aie not dnig,s of indulgence or tnsitioii or timiilatiou or ad 
diction Ihc ht^inning and continuing of their admiiii Iration to the 
point of chronic intoxication is w uall>, if net almost inviiiabis a result 
of the ittemptoJ nu'Ctin^ of soino ihcrapciitie indication of leal or oc 
casionalh fancied txisfciue such as headache sleeplessness iier%0U8ness 
etc 

On A too often uch clinical m'lDifcstations arc tlieuisehc« ouH stiup- 
toms of some condition of ph\s«cal or fuiKtional ileprt«8ion or exli uistion 
So that the relief of pam or other sMnptom from continued luJiMdii'il 
do«.igo of these coiltir and other depressants be oiiH teniporart 
nnd the added functional depression of the drug taken for relief adds 
to OP ‘ly.g.ravates tlie inaclunerT of causation md the m imfestations of 
the svuiptomatilogv iinmmls exi tin^. which led to the oiigmal uiedica 
tiou with the so analgesic or hspuolic drugs — which are usuallv functional 
depress uif 8 lu their effects 

bo tint the patient who continiiallv -idmmistcrs the eoal tar analgesic 
cr InTniotic is almost inrariahh adding to the burden of preexisting 
physical dcpie sion and inleiisifMiic. and peipituating the oiigiiial 
semptoimitolog) for who c relief the coal tar depressant was pnmanlv 
sOUoht 

In some eases I have known this process to continuo so long as to 
conicrt an on^inalh tiansient ncreoua or other affection into a sub- 
acute or chronic condition or lesion 

lundamcntalh theicfon the therai>eutics of this class must take 
into account the undcrljin^ cause for which relief was pnmanlv sought 
and must correct this condition as an essentia! part of the treatment of 
these individuals for their chrome intoxication 

It IS a mistake for these mdivtduds to mike too mucli of an open 
issue of the mere fact of then constant modicition with these drugs 
It has been me expesunee that most of them ha\e stioug recollection or 
present experience of the ph>sieal or iienous or otlicr condition for which 
thev sought lehef in this medication Fiiithennoie careful eliiucal 
examination and historical anal> is of the derelopmciit of the patients 
piescnt condition will show the existence of some actual lesion or con 
diti 111 of pathologr or function or psvchologx which is a rerj real and 
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It um t l<o U>riii III iniuil m tkcir admiuistratiou and lu tlic cstuua 
tiou of their do 1^,1 during trcitincnt tint tlu\ niv btiiig ulminutered 
to in inilnidiiil uho i l»^d\ his beroiiie j)h\«iologu ilh tolennt to tlicir 
iction and til if tho\ »}iould l>o ^ivcii iii do nge to luctt mjuirtxl thera 
pnitic ollect m the oiereomm^, of dtpnvion or c\lnu tion (until this 
ludicition 13 «;nccca»fuU\ luudled tliroiig,h other medication), nid that the 
ordiuar\ 111 itoria iiii'dii i do ig,e for the iTcmgo iKr-on haa 110 «igiiihcance 
n applied to the e ci i« Tlio Mze of thi dost needed 111 cicli particular 
1 1 e must bo dclcnmiicvl b\ c\|>triciicc 

111 iinnv Cl ca immediate and ab'olutc dtpriration and Mithdrawal 
19 therajioiiticilh feasible The cliinnnii 11111 t CMtrci^e Im own judg- 
ment as to the reictioua of the patient and the ettent of imJcrhmg 
functional c\hau tioii, depns ion md toxemia 

Aa to elimination tbero iieoil ho and liould Iw no coiiMdcrafioa of 


un ct procedure of cathar-is. In fact the competent cUmcian can 
far better cxcrciso Ins own jiidgiueiit than be guule«l bv anv prccoii 
oontd luipn. ions or adiics. Cbolaa>>gue» and M?ercfor\ timulmts are 
indicati'd and I bare come to u c «iline cithartics le»s and lo , cx 
cept i ludicatex) In tbc need for an oce iMonal copiou , waters cucua 
tion which iin> 1 i t in reluMiij. rend or cireulalon oairbuTdcn ot 
el«e in ci I's where I Kheio a relief of luor and other conge tion and 
content of toxin storage is ludicatid j» <ooti is ible Catharsis should 
nciir lx cirricxl to the ixiiut of cxhaii ting purgation or of proiluciUe 
111 imtatiro imicoiis colitis- Ba eiich ill adii esl e itharsis pnxlucniij 
e\hui tion or muceius colut«, tho objcet of red and comiKteDt ehnimation 
Is often aborted iiid defe tied 

True ehniinition is not to lx, iiica^ureil 111 terms of quautifa or fre* 
queue' of Ixiwcl e'acuatioii It is to be jnea ured m terms of rc-ton 
tion of circulitor' glandular and rend fuuetioa to coiajwtenc', as m 
dicatcd b' tbe u ud eliiucd ipi-* and iniuifc titions 


III the drugs of this group (the drugs of stimulation scusitioii or 
indulgence with «ot‘oiular' depre- loii), as in tho drugs of Group 2 (tluvx. 
which priniariK depre s iicr't or gluidular or other function), the I’he- 
luuucnou of tolerance of increa iiig do ige to a ^xiiiit onhuinh lethal 
for the uiiaccii touuxl iiiduidiial is probabh ixplmiihlo b\ tiio ripidl' 
stimulant or dilTii ible action of the 0 «iib tuice , lud h' the licmnubing 
or fiilure of i-c-ixm e bv tbc IxxU, elue to the exm taiitl' leeiirruu dc*- 
pro uni of nerre or Jaiid or other function, b' their i-cactioii and Iw *hc 


aceiiiiiwlatiou of awtogenowx toxins 

In tho light of pn ent kiiowlcelge and information this «coui to be 
the e.\planation of most prutical credcuco, and icparates the drug' 
the 0 two groups fmm the chrome mtOMCitions of Group d the true 
pathologic iddictions or 'addiction-diseases’* to 'vho 0 mcchnnisin scoins 
to be achlctl another factor which wdl be discus cd later 
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Gil 


2 DRUGS WHICH DEPRESS NERVE OR GLANDULAR 
OR OTHER FUNCTION 

In the chionic intoi.icaiioi« \ith the drUoS. of the second t,roi'P are to 
he found «omo of the to>l (“ir analgesics sucli as piienacctin and the hyp- 
notics like Mronnl, chloral etc (and Boinctmios alcohol in sonic of its 
effects iiid uses) 

The e lire not dni^ ut nidiilgcncc or ensation or stJUiiilafion or ad 
diction llie lHf,innin^ ami contmiimt, of then administration to the 
point of chronic iiitoxicutiun is usiialh if not almost invtnabh t result 
of the ittempted nuctiiv of some thciapcutic indication of re il or oc- 
cisionallj fancied existence such ns he idache alctplcssnoss ncivousnes 
etc 

On y too often «uch clinical mamfestntions arc them ekes oiilv symp 
toms of some condition of physical or function il depression or cxhniistion 
So that the relief of pun or other symptom from continued individual 
dosage of these coal tar and other dtpre sauts mny ho only ttmjiorary 
and the added funcfional depre sion of the driie tikcn for iclicf adds 
to or ap^rayates the muchmery of causation and the imnifc tationfl of 
the 8}in[tomatol0e' prioiinlv cxi ting yylmh led to the original inodiea 
tioii ujth these anal^isie »r hypnotic drugs — uhich are nsually fjuntmnal 
depresaauls iii tluir effects 

*•0 that the patient yihy coiKimiulIv admiiiutors the coal tar anal^OBio 
or hypnotic is almost invuiahly addin^ to the burden of preexisting 
physical dcpiession and intinsifying ami pcipituntirig the original 
syraptomatolog} for yyho«e relief the coaltar depressant y\as primarily 
sought 

In some ci es I have known thia process to continiio so long as to 
conyert an originally transient mnous or other affection into a sub- 
acute or chrome condition or lesion 

T iiudanieufalJy fheiefoit the Iherapeiitica of this class must take 
into account tho underlying cause for which relief was primarily sought 
and mu t correct this condition as an essential part of the treatment of 
these individuals for their chrome intoxication 

It is a nil take for these individuals to make too much of an open 
issue of the meie fact of their constant medication with thei-e drugs 
It has been my experience that most of them have ^tlong recollection or 
present experience of the physical or nervous or other condition for which 
they sought relief in this medication huithermore careful clinical 
cxanunation and historical analysis of the development of the patients 
present condition yvill show the existence of some actual lesion or con 
ditioii of patholosry or function or psycholc^ winch is a yery real and 
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It must be borne m mind in their administi ition ind in the C'tima 
turn of their dos i^o during trc-itmcnt tint (htj iro being administered 
to nil indnidiinl whose bod\ lins become idi^siologit illj tolcrniit to their 
notion nnd thnt (he\ should be gnen in dosnge to meet required thcia 
politic effect 111 the o\ercoinin^ of depression or exhnnstion (until this 
indicntion is snecesafiill^ handled tbroUob other mcdicntion), nnd that the 
ordmnr\ materia mnlici dosn^e for the averipO person has no significance 
ns applied to these enses The size of the dose noc'ded m cnch particular 
oa«e must bo dctimiiiieil cvjiericucc 

In maii\ eases immediate nnd absolute <k privation and withdrawal 
IS therapeuticnlli feasible The clinician must exercise his own jutig 
ment ns to the renctious of the pntieut niij the extent of niiderij’uig 
functional exhaustion, depression and toxemia 

is to elimination there need bo and should be no consideration of 
nn^ set procedure of catharsis In fact, the competent climeian cau 
far better exercise his own judgment tlinii be gnuded bj niiy precon 
ceivcd impressions or adiicc Chohgogucs nnd secretorj stimulants are 
indicated, and I lime como to use snlinc cntbartics lc»s and less, ex 
cept as mdicnted bi tbo need for nn occnsionol copious, waterj tvneua 
tioii which mo as ist in relieving rciul or circulator} overbiirdin, or 
el e in cises where I beliovo a relief of liver and other congestion and 
content of toxin storage is indicated as soon as possible Catharsis should 
never bo earned to the point of exhausting pnrgntioa or of producing 
an imtntne mucous colitis. By sucb illndviod catharsis producing 
exhaustion or mucous colitis, tho object of real and competent eliimuntion 
IS often aborted and defeated 

True elimmatioii is uot to be moisurcd m terms of quantity or fro- 
queuev of bowel evacuation It is to be measured in terms of re tora 
tioii of circiilatorv glandular and renal function to competenej, as m 
dicated bv tbi usual cliincil signs and manifestations 

In the drugs of this ^roiip (the drills of stmiuKtion, sensation or 
iiidulj,euec, with secondary depression), as in tho drugs of Group 2 (those 
which prmiaril> depress nerve or glandular or other function) the phe- 
nomenon of tolerance of increasing dosage to a point ordiiiarilv lethal 
for the imacciistomcil mdividiial is probablv explainable by the rapidly 
stimulant or diffusible action of these sulistnnces, and bj the benumbing 
or failure of response bv the bod}, due to the consfantl} icciirring do 
pression of nerve or t.land or otbiw fnnction, bj thmr reaction and b} the 
accumulation of autogenous toxins 

In the light of present knowledge and information this seems to be 
the explanation of most practical credence, and separates the drugs of 
these two groups from the chrome intoxications of Group 3 the true 
pathologic addictions or “addiction-diseases,” to whose mechanism seems 
to be added another factor which will be discussed later 
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di«aission more <!implified if it is earned oa m terms of this universally 
known and recognized substance \iid since, so far as fbeir pathological 
addiction or addiction diseasc-forminj, qualities and manifestations and 
reactions are concerned the various preparations of or from this drug 
(opium) are praeticallj mtircliangeable and the important studies and 
re carclics Lave been made upon tlio alkaloid morphin reference to this 
group in this di^u 'iion a<i iCoiids cJinieal ob enatioas and cxj^rimental 
findings will Ihj to somo extent m terms of morphui 

It will be home in mind, however bj the reader that whatever is 
stated of morpliin applies equally with certain unimportant plnsiologic 
differences m immediate effect and dosage, to all other denvatnes and 
preparations of opium, such as codem Lcrom tho tinctures and gum 
opium it«e!f — with tho ono exception of ajwinorphin 

In opiniiij, disciiosiou of tbe mvarnblo phciiomcin, sv7nptoioatologv 
and prohallo |iatljo]ogy of the louditioo of chronic intoxication with tbe 
drugs of tho inlnbitiDo or opiate group tlio dru^s which give rise to tho 
formation of true phv steal iddiclion or addiclioQ-diEcasc, or, as it nia> some 
day couio (o ho called, physical dependence or opiate dependence dis* 
ease * it is well to select as an introductory example a tjpo of ease of 
this disease from which alt mcidental or concomitant manifestations of 
individual mental or moral, canronDicntal, non phvsjcal and non patho- 
logic extrinsic manifestations arc automatically and unquestionably 
excluded 

Such example, m winch tho clinical and palholo^^ic picture is cleared 
is to be found m tho welt known and often recorded instances of opiate 
addiction disease with all its typical pbvsicai and pathologic manifesta 
tions and reactions existing at birth in infants born of opiato-addictcd 
motlicrs 

That this opiate addiction disease with its pathologic phenomena and 
reactions and clinical luanifcst-itioiia had its exi«tcaco before birth and 
developed while the infant was still within tho uterus of the mother there 
can now be no scientific question or controversial di'^ciission 

Practically all of the reliable scientific literature on tho subject re- 
cords and recognizes that the manifestations and phenomena develop un 
mistal ably before the infant has had any postnatal association or contact 
w ith the mother This explodes the popularly current fallaej that infant 
addiction IS acquired throUoh opiate content m the mother s milk. 

The writer has record of personal observation of these cases of pro- 
uatally addicted infants supported by tho case histones and literature 
of many other observers and authorities 

As a rule such infants an* horn apparently pcrfectlj healthy and 
normal m every way unless birth happens during a time of insufficient 
opiate s«pph to the addicted mother, hence deprivation of suppR to 
the unborn chili, in whuh cast the infant displavs at birth the tvpical 
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mitcrial clmical fact, and tipon ^vlucli tlio whole history of and cause 
for the medication is based 

lo the patient this history and past experience is the most important 
element for consideration, and it fiimislica a basis for distrust if the 
phjsician does not seriously n^ard and aualjzo and correct it, and with 
out the oleincnt of confidtnet and trust in the pb^sicnns clinical and 
diatfiiostic ability, and assurance of relief of the undtrl^nig cause for 
medication hut little 11111 he accomplished in the care of thtsc cases 
JIi own cNpcntnco has been tbit with but few exceptions it lias 
Miser to pheo but little emphasis upon the medication aihnmistcrcd and 
that, as soon as I had discoiend and corrected tlio original cause for 
self medication, the continued use of uhatcicr drug of this group mis 
in question iias gradiullj and lohmtarily abandoned 

11*1111 of fhet-e eases hou either an ‘intim i or an apparent anemia 
which ca«;ih coirccts itself once the circulatory and functional tone is 
restored, and whcnoier toxins of mclahohe origin from functional de- 
pression aro cliniuntcd "Uid intcrcurrciit conditions corrected 

In other words the tliern])cutics of this cl iss of chronic iiitoxioatioss 
rcsolics iticlf into the symptomatic trcUmint of the indiridual, and the 
mere fact of continued dosage with one or anotlier of tlio dnigs of tins 
second group becomes puic)} incidcii(‘)l and self chismatin^ under rational 
therapeutics and kuidlj attention md care 


3 DRUGS WHICH INHIBIT NERVE OR GLANDULAR 
OR OTHER FUNCTION 

In the chronic intoxications with tlio drugs of Group 3 a pliisical 
element is introduced which them si^,nifieinco of lutnuMO and 

paramount importaiico for clinical md thcr'ipcntic consideration, and 
which IS not prc>cnt in the drUe,s of either Group 1 or Group 2 so far 
as has been >ct dcmonstritcd by rcli ihle chnicil and laboratory research 
and stud^ Tins clcnitnt ippaieutU uiscs from the power which 
these dru^s possess of inhibiting or blocking function, an entirely different 
mechanism from tin. nnic reactions of primarj dcpresaiou follownio otei^ 
stimuhtion or the diuct action of depression, to winch may be traced 
the cluneal plienomciia m Gioups 1 and 2 

The complete and ultimate dctcarmination of tho physical mechanisni 
and pathology arising from this power of mlnbiting function which is 
possessed b-y and diaractciistic of this group of drugs (and most 
markablj demonstrated m the caso of opium and its denvatnes) is still 
a matter of much controrersj Smcc most of tho clinical and laboratorj 
re carch work and studies upon tho drugs of this group have been made 
in connection with the dcnvaticcs of opium, it will render tho present 
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in tie determination of the e-'^cntial paUiol<^ in this condition In other 
Murd«, the mechanism wbich pioducca this s^mptoin complex is opiate 
addiction 

Tho iccogiution of this fact furnishes for tho practitioner of medicine 
a solid Iwsis fur therapeutic incisures uhicli can be supplied in no other 
ivai Vn^ other miptomatologv occurring m i case is extrinsic or com 
plicatuig and mu t be accounted for upon the basis of some other ex 
planition than tho maiiifeitalions of opiate addiction per re and must he 
so treated 

The faihiro to ucognizo this fact n re jwnMble for a vast amount of 
iiiiscoiRcption of tho o cisis and also contributes to the explanation of 
the large ptreentaa^ of failuios m the application of routine method 
and special or sjiccific treatment^ 

The application of this fundameiital principle is gcncrall;^ recooUizcd 
and axiomatic in all other clinical conditions In no clinical condition 
is Its application more iini>ortant than lu tho thcriptutica of opiate 
addiction This is trptciallv true l«;<.au<ie m such a large proportion of 
thcro ca«es tho primar) lod continued ndinitiistratiun of opmto uas in 
Itself a therapeutic measure lusUtutcd for some other medical or surgical 
condition uliich maj still persist and upon ivhich the condition of opiato 
uddictioii is siipcrimpo ed sometimes to tho extent of masking the con 
tinned nianifcatations or ctFects of tho original dnsordor The osrenti il 
difference bctivecn this class of cases m Group 3 (tho inhibiting or opiato 
group) and the gases of Group S (the depressant group) lies m tie fact 
that iriile the muuediato and transient effects of the dru^s of Gioup 3 
are functional!^ inhibiting they giro organic support irhile (he drugs 
( f Group 2 are depressing in their primary and continued reactions The 
application of this anil be discussed more fulh later 

Thi« explains the fact that a large proportion of tho opiate addicted 
maintain a physical robustness souietmies extendm^ oicr luanv jears of 
a long and useful life diinng avhich the presence of their addiction is 
entiieh unsuspected, while those chromcalh intoxicatud with tie drugs 
of Groups 1 and 2 carlj and almost mvanablv display both pia sical and 
mental depre«sion azid dttenoration The opiate-addicted wlio show 
maiked miiital or physical dctenoratioa aie those who began their opiate 
medication as a result of morbid curiosity aroused through such mediums 
as sensational lav publicity the influence evil association upon the 
adolescent or inherently defective, or the deliberate working upon the 
same tapes of mentalita by the agents of the illicit smuggling and 
peddling traffic which has developed m the last few years An added 
factor of physical and m some cases, mental trauma is to be found in 
the repeated undergoing of drastic and therapeutacally unsuccessful 
efforts toward the relief or arrest of the mechanism of opiato addiction 
This will bo recognizcil by cstrx experienced practitioner as equally true 
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signs of physical body need for tlio opiate coimucnsuratc md identical m 
clnrictcr with tlioso c.'diibitcd b^ the mother it the time of the birth 
of till cuiKl 

If, ns IS iisinlly the case the mother is idcquatcl^ supplied uilh the 
opiate of her addiction at tin. time of the birth of tiio child, tlic infant 
IS born ‘ippuciith iioniial niid healthy, niid dcielops and lunmfests the 
tvpicnl cimical withdruial or “ibstiiiciuc ’ g^nuptoimtolopi some hour 
Inter 

Unless n«pplicd -witb opiitc midicition, either throUch the inolhcrs 
milk or In oflur udimiiistrilion, it «wiii3 to Iw tin coii«cii«iis of rcliibh 
opimon tint the i infniits iisiinlh dit, after pissing through the cliuual 
sMiipfoin itolo^\ of opiite deprn itioii pathognomonic of tins uiiulifioi 
in the adult The thcrapiutics of prcnatnllj dcicloptd nddiction-di ea-.^ 
J3 ■seen in the newborn infntil will bo discussed later 
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Tbp pnthognoinoiuc inAnifi''tnlioiH or Ouiical s}inptoin8 of Addiction 
to or ph\ 8 iod dcpondtnct ii|Km the drugs of tlie inhibiting or opiate group 
arc now to Ik found ui an> standard tcvtbotik on the subject 

lo quoti from m article b\ the luthor,* tins p itlioguomonic s>nip* 
toiiiatology inn be dcacriUd »s follows 

kfter addiction is onco c tabhdicd, faihin, to ndmiiu ter the linio 
causes n ciniii of dcHnito sMiiptoins inniUg in prioritv of onsit, i» 
seqiiouco md m lelafne Molenec of mamfe tatmn m different ca cs. 
Ill i general w n the\ may be «ud to Ingiu with a i iguo um.asiiics 3 and 
rcstle siiess uid sense of depression, followed b\ lawmiig, snceziiij,, 
ONce sive wwcows secretion, sweating, iiawsci, wucontrolled vountuig uni 
purging twitching and jerking to violent jactitation, nitcnse iniisciihr 
cramps and pains, abdominal distress, inarktd tardiic iiid cireulatorj 
insufficiency and irrej.ulirilj, pulNO going from cxtienica of 'lownc s to 
extremes of rapiditv with los-* of torn, ficics drawai uul hag^inl, pallor 
dcepcniug to gravuess exhaustion collap t audj in some c i O', death 

This pathognomonic sjmjpfoni-coinpicv peculiar to deprn ition of or 
suffiLiont reduction in amount of thi, drug of addiction m c I'cs of chronic 
intoMcation resulting from sufticicnth IoUq coiitimiial idinmistratioii of 
tho drugs of Group 3 is disclosed h> study of the liteiaturo and bv tho 
process of cliimnation of all inaiiifistatioiis not constantly pro cut m all 
cases under obscryatiou afflicted yyith this di ca»e 

Tins svmptom-coniplcx must, thercfoio l>o tal en as the clinical pic- 
ture of the fwudanicntal indicationa for tbcrapewtica and for consi deration 
Narcoti^ Addiction— A Srsl mic DiaeAse ConJilion 
Teb 8 1913 


Journ ^in yjo*! 
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The meeting of the pathognomonic symptomatology aboie referred to 
forms the OI^Ll rational basis for determination of opiate medication 
and dosage m the treatment of (he opiate addicted 

Some of tJie incompetent generdizatioiis and statements as to the 
do a^ indicated for or required by the opiate-addictcil, which have gamed 
a certain ainount of dissemination and mcdeuce, have worked great harm 
and haio been serious obstacles m tlie true appreciation of the thera 
peutic problems of this condition amout, both the medical profession and 
the laity 

To show the practical futihtj of any estimation on the basis of the 
ordinarj pbarmacoi>eial or inatena mcdica dosage of these drugs as c«ti 
mated for therapeutic effect upon those who art not addicted or phvsicalh 
dependent upon thera, it is only iKCCoSar> to re id casuallv the litera 
ture of clinical authority upon this subject of opiate addiction Vs Dr 
E H Williams states ‘ Iherc is a verj pCnenl mi conception as to 
the amount of opiate that is aetualh necessarv to sustain tho normal 
balance m cases of addiction and for practical plnsicians know that 
whereas one inJniJunl will get alon^ oomfortabh on one grain of 
raorphm dailj, bis nei^jbbor mat requiit ten or twcl'o times that amount 
daih durin^ tho same period’ In di«cu8«m„ tho raiscoiiccptioii pre\a 
lent in somo q^uarters that the body of the opiato-addicted individual is 
only capable of utilizing a certain definite quantitv of uiorpbin and 
any amount taken in eycc«s of this quantitv is pureh superfluous 
illiams states that this must be the conception of such people as somo 
cloistered laboratory worker, who has bad very little practical experi 
once With human opiate users, ’ and that it cannot bo the conception 
of auv practical clinician who bas over come closely m contact with opiate 
drug addiction ’ 

Williams further states that “as in tho case of a person who^e phvsical 
body need to meet the patbognomonjc ayniptomatology is one gram per 
day a sudden decrease will cause the exhibition of marked withdrawal 
symptoms invariably ” so also if ‘a corresponding reduction is made 
m the case of a person who is takin^ ten times this amount he will show 
withdrawal svmptoms just as inevitably as the person taking the «maller 
amount He adds It ii not a mental condition but an actual phvsical 
one which has been demonstrated rcpciatcdlv and may bo demonstrated 
at any time 

Similar statements are to be found m mv own writings and those 
of most competent clinical observers upon this subject 

These observatioiiv arc indisputably supported bv the fact that in 
the adrainistrafiou of morpliin to a person addicted and displaying the 
patbognoniomc symptom-complex of physical body need above referred 
to the withdrawal or “abstmenco’ symptoms aro relieved and dis 
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of other medical or surgical ailments, and has marked the history of the 
progress towards understanding and competent handling of practically 
all of the subacute or chionic diseise conditions 

It is necessary, therefore, carefully to cialiiato clinically all luaai 
fcstations discoicreil in the histones of these eases, and to diffcicntiate 
between the manifestations of addiction disease itself, and mtcrcurrent 
or complicating m inifcstations presented by each indiMvivial clinical pic- 
ture It 18 the ripidly growiii,, conviction, ns expressed by the most 
reliable authorities, that all mtcrcurrent or couipljcatiiie conditions should 
he searched out and relieved before tlio final stage of triatmcnt— that 
of withdrawal of tiio opiate itself — is attempted This conclusiou is 
based not onh upon the effects of vnthdrawal upon the mtcrcurrent or 
complicating conditions, but also upon the fict that mtcrcurrent condi 
tions or unscientific management nxe responsible for the frequent failure 
at the final stage of treatment — the withdrawal of the opiate itself— and 
formally scKallcd ‘relapses” 

Reliable stiulics of the blood and laboratory experiments upon opiate- 
addicted annuals have very generally tended (o confirm the earlier hy 
pothcscs based on cliutcal studies to the effect tint tho continued admiu 
istratiou of opium and its derivatives, to the point of established addiction 
or physical dependence, sets up within tho body of any rcdbloodod 
animal a mechanism of protection through tho production of some ant: 
dotal toxic substance analogous to the mechanism of protection in condi 
tions of blood immunity, anaphylaxis, etc., and that it is this mechanism 
of protection and tiio arrest of its activity which constitutes the real 
foundation for the ahovo-descrjbtd pathognomonic symptom-complex, and 
the real problem to bo considered m therapeutic effort 

In other words, it is of bisic iinportanco that the clinician in bis 
treatment of those eases of opiate addiction disease (or opiate dependence 
disease) should constantly War m mind tint, once addiction has been 
fully established as a constant and active mechani''iu in the patients 
physiologic procc sc% the subsequent administration of the drug of addic- 
tion IS for the purpose of meeting or counteracting the symptomatology 
and pathology of tho pathognomonic mechauisin It is in many phets 
au unfortunately persisting fallacy that sensuous or pleasurable sensation 
or deliberate indulgence play a part or aro picsciit as inherent factors 
in the opiate medication of addiction disease, or that there is a psycho- 
logic impulse anting from alleged “appetite” or mental “cravang” or 
desire for “enjoyment” , 

There is no fallacy or misconception whicli does more to obstruct ana 
impair the therapeutic judgment and procedure of the clmician than the 
one just referred to In xetrospection, it formed in the writer’s own 
early experience the greatest block to recognition of clinical fact and 
intelligent and successful therapeutic prowdure 
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lunl 111 siifficieut qiiantitica of that preparation to mcon 

sidcrable dailj alcoliol ii)j,«.'»tion So thit his liallucmations are mort 
prohablv ciplaincd bj a^colioI than bj opium, and, furtbennorc, arc 
clinicalh topical of the cfficU of alcohol ovcndnunistration 

This same climcal deduction is to he drawn from careful ob cnatioii 
upon the indnidual who tabes oxain m addition to opiate buch in 
diiiduals belong howeicr, to a class of people who do not coninionh 
tome under the care of the mrdieal practitioner outside of custodial 
institutions They art not t>'pital of the aitraoC case of opnte addic 
tion, Hid are pritfiealli iieur seen in the aici-jgO case of opiate iiddic 
tion under conditions of rational niaiiagcmcnt is is stated aboie 
the explanation for their appear ince in an^ giicn east is to be looked for 
in the action of oierEtimuUtion or depression from some other drug 
than opium or in the ordinary reactions to exhaustion autotoxemia, 
suffering, worrj and fear or other cuinmouU rte-ogniztd and common 
sense explanations of identical mamfesiations in the individual who is 
not opiatc^ddicttvL llus recital of the incehatiism of thevr origin points 
to the obrious therapeutic measures for their prcicntiou or relief 

Tho kmcnean pioneer ehiiicnn id tho study of opiate addiction 
Doctor George E PcttCT, pointed out tears ago tint the essential char 
acteristic of opiates which reacted in the dcvclopmciit of what ho called 
narcotic dni^ diseases” resided iii their power to inhibit function Ho 
attributed to this inhibiting power the leickinoUp hs tlio bodv and 
progrc^sitc tokratice for opium and its alkaloids and to this saino lu 
hibitioQ in nan} eases an aicuinulation of toxins of intestinal and autog 
cnoiis origin Lpon this as a ha<i3 Pettot contribiiteel the first ex 
tensne clinical studies towards the rational treatment of this disease 
It 18 unfortuuato that bis real clinical work was lost sight of in the 
absurd reduction by others of his ohijcn-ations to the form and statusl 
ef a formulated routine plan of treatment which came to ho known as 
The Petto Treatment — something which Icttey hiin«clf as he told 
the writer had nticr intended and rarely followed in lus own clinical 
work 

He did not howcicr cunccne that this inhibiting of function and 
eonscfiuent retention of opiate or its products nii|,ht result in a separate 
pccific pathognomonic mc^banism of defense hi the boJ> and tho pro 
duction of definite antidotal toxins demanding in them'iehc'i and b\ 
their continued maimfactiiro the ncnitralization nr oppo itioii by opiate 
medication as elaborated and correlated with clinical facts h^ the autlior 
of this chapter in the Journal of the Iwicncan Medical Issocwtion 

The application of the piwrr of inhibiting function and consequent 
accumulation of opiate or its products reacting in the production of a 
pccific antidotal protective medantsm and hioclitniical substance rcquir 
^»rc tic Dru^ Addiction — \ Rj t m 


D Condition " F ti g 1913 
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appear exactly in ratio to tlic dosi^e administered and in reicrsc se- 
quence to that in Mhich tlicj mndo their appearance 

It 13 be\ond argument, thcrefort, that the dosage of opiate adnuu 
stered reacts phjsicalh and pli>siologicall> and is used h;> the bodj to 
meet in practicalh mathematical ceitamt> of measure in each indnidual 
case some physical mechanism dirtetl^ responsible for ihe production of 
the pathognomonic SMUptom complex or physical “withdraual” signs 
ind tins ts ihc basic fad of opiate addiction, 

Furthonnorc, tho phenomena aboic cited absolutcli detach for stiidi 
and treatment the conditions rcauUing from the chronic intoxications bv 
tho drugs of Group 3 (the inhihitiiig or opi ifc group), as contrasted 
Mith the conditions rcsulluit, from the use of drugs of Groups 1 and 
2 (the stimulating and the depressant groups) 

It Mould be uiiucccssar^ to diatiias an^ couenrrent or incidental mental 
manifestations in connection with Group if it Mere not for the fact 
tint mi«coucoptiou of (lie nature of these conditions, of the chronic 
intosications ta pitied bj cpiiitc addiction dneasc aud its plnsical mtcliau 
isni, had not been until recent jears of chiiKal and scientific imesttgition, 
discuseod rather ivideh upon a basis of preiions scientific misconception 
and misnitcrpietatiou E\on m his earl> experience nith such cios 
as came to the alcoholic and prison nurds of BellcMie Hospital, tho nritcr 
aras surprised to find practical^ none of tlic euphoria and the dream 
states and other mauifcstations nbich he had been led to bclicio at 
tended the administration of opiate drugs to the opiate-adJictod 

The nritcr finilU came to soo that the supposed “euphoria” "is 
not a diicct action of the drug, hut ms the ordinari ercrjdaj sou a 
tion of relaxation aud relief attend uit upon the cessation of suffering 
It IS, furthermore the author’s obscnation that the * hallucinatious ’ or 
dchnnm or ‘suicidal manna,” etc, refciTtd to in many places, arc 
not a result of opiate addiction itself, but aie tho result of prolonged 
auffeniig (mental and pin sical) to the point of desperation aud plij ^ical 
and functional exhaustion, anxiety and fear, too often tho result of tin 
manner m niucli thc> hare been handled The> are ordinary aud typical 
“exliaustioii psychoses,” yycll known to any competent and experienced 
clinician or alienist They aie most frequently oboeried in times of 
‘physical opiate need ” 

In the production of incidental or mteicurient mental manifesta 
tiona, the coincident administration m some oases of drugs of Grolip 1 
and occasionally of Group 2 may of course enter Vn appareuth mis 
interpreted self realization of delusions and Inllueniationa of this type is 
described m De Omnccy’s Confessions of an English Opium Eater De 
Qiuimoy ana the myriad of more or less able writers nlio have foUowtd 
linn and na\e taken tlieir text from his descriptions, haie appareuth 
failed to realize that De Quincey took his opiate in the form of laudanum 
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aTwvanco tbo suffering of narcotic drug ntcd In otlu-r word , the addict 
fuucliouallj nihihited rciiuirta more drug to maintam him lo narcotic 
drug balance than he doca uninlnhitcd. 

This quotation proiides tho pnctical application of the two principles 
of clinical or ph;53ical phenomtua just stated (I) that the period of 
inhibition following opiato medication m the iddicted la not in ratio 
to the size of the do^e adraimsttrcd and (21 that the length of time 
oier whicli a dose of opiate dru^ mil ui-iuitaiii a patitnt free froin the 
snffi rings, incapacitv and sjmplomatolo,rt of diu„ need is within cor^ 
tarn hunts in uiathiinatical ratio to the size of the dosc administered 
In brief, with anv gnen amount of daiU m di jtioii nece« an for 
the control of the mthdrawal suffenngs and simptoi latologj in any in 
dmdnal ca^c, ot aiij (jUm time the fewer minibcr of times in i day 
a do c of opiate dru„ is admimslercJ the greater w the extent of 
competent metabolism present, the more adequate is the patient s clvmina 
tiou and nutrition and phi steal tone and function the smaller iinount 
of opiate drug or its products tics stored in inbihitcil or ’itonie ctlis and 
lit nee the smaller amount of antidotal subsUnen is required to be matiu 
fuctured and to be m«.t by opiate medication 

So that in ttio care and tnatnient of the opntC'oddictcd it becomes 
an important principle, of therapeutic proeeilnrc to administer ibt 
umoiiDts of opiate driij., determined upon as being the patient a minimum 
amount of daih phisical need at an\ ^ix^a tune iii lar,,e discs aud at 
Wide lutersals This is important for the oeuniig and itiaintoining of 
phisical tone and reaction irrcspectiie of wintrier other thenpi.»tic 
procedures inai be ditcrmnicd upon is ehmeally indi eted ni stn\ giun 
ca«e Ey ibe ol enance of this procedure the hodi of the addicted 
patient is restored to aicrage in reaction and nomul response to all 
medication adoiinistered or preserihed 

Following upon a period of obsen wco of this principle it will be 
found that drastic elinmiatiit medication is uuncccs arv and that the 
intestinal tract thcre.h> i scapes the trDUSiout or permanent trauma which 
IS so often attendant upon the unduly di-istw aiul often ill tuned cathartic 
medication of sonic of the routine tnatmeuts or ‘methods so called 
The obkcnatiosi of this principle also makes far safer and more 
effcctue till ndiniuistration when iiidieatcd, of other drugs, such as those 
of the hioscjatmis and belladonna group and the dosa^jC of them tp 
quircd for tliPrapcutic effect much snuUcr and appro timatiug tho«c which 
react in therapeutic dt»>C8 u]>on the hnlUis induuhial It has the 
further adiantage of aiding m the nneoicring ind correction of inter 
current or eoiiaaaitaiit eonditieins nliteh may be present and operate to 
intcriere with or prcient the su<x(s,>ful ediutcal discontiniiauco of opiate 
medication or provide a basis for subsequent opiate medication which 
might reactivate the addiction disease mcchAnisiQ m a very few doses 
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ing opiate medication for its control, -tt-is liter adopted by Dercum and 
Pctte^ md others as the essential pjtliolo^ of opiate addiction-discasc, 
and this appears to he subaLinti itcd bj rcliablL laboratory Lxpeument and 
rCMarch 

It IS \crj significant that clinical study, liboratory experiment and 
research has, howiicr, failed to produce my evidence pointing towards 
the oxisteiKt of a snail ir iiiLchanism in chronic iiitoxicatious from drugs 
which do not iiihihit funelion, such as the drugs of Groups 1 and 2 

It bocoiiica, thill, of priinar> iiii]K)rtaiicc m the treatment of tic 
opiate addicUd that the innnifi stations and extent of inhibition of func 
tion be midc the subject of caufnl clinical considerition and istimatioti, 
and that all factors directly causing or contributing to this inhibition be 
removed or nnninnzcd It sliould be unnecessary to repeat that fear, 
worn and suffering, etc, aro vastly important concomitant contributors 
in many cases 

la to the inhibition of function ccuscd by tbo admimstratioTi of 
opiate Itself, ti scans to be Ihe fact that its duration ts not tn proportion 
to the site of the dose of opiate admuiistcrcd On (bo other hand, 
ihe tength of tune oicr uhtch the rt</wii«M/ra/ion of opiate uiU hold i» 
ahei/ance the uithdraual signs or palhognovwnc symptom complex 
aboie described w witliin certain limits, t>» mathematical ratio to ihe si « 
of ihe dose administered and can be made very much longer than tlis 
period of pnmarv lulubition immediately following the medication. 

The practical application of these two now commonly recognized phys 
ical or physiologic phenomena is discussed in my paper before the Sec- 
tion of Pharmacology aud Therapeutics of the American llcdical Asaocia 
tton in 1010 and printed m tlio transactions of that section— “The Ra 
tional Ilandlmg of the Narcotic Addict” — from which I quote as follows 

“Inhibition of function lies at (he bottom of the formation of addic- 
tion mechanism Inhibition of function is the chief obstacle to tbo 
wellbcnip of the narcotic addict The control of inhibition of function 
IS of fundamental tbirapiiitic importance m tbo care of the narcotic 
addict 

‘ The difference in clinical picture presented by different narcotic 
addicts IS so strikingly apparent that it demands explanation One 
addict 18 constipatid, malnourished and loaded with the poisons of m 
tcstinal and auto intoxication He is m wretched organic aud functions 
tone showing poor reaction and poor resistance Another addict is 
apparently healthy and normal and physically and mentally competent 
I believe that the cause of the difference lies m the presence or compara 
tive absence of inhibition of function 

‘ The extent to which inhibition of function is present seems also to 
exercise a strong influence upon the amount of drug required to hold m 
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opiate addiction 8\niptoni-<.i>mplo't and Tvcre cMdcnce of unsuccessful 
tfeerapetisis in the stage of treitiamt iziown as nitbdraival ” 

Vs appears in othci of the authoro writings and elsewhere the non 
rccogiutioti of this fact is re«pon«uWe for the utter]} useless and mis 
leading deductions finm manj nf the statistics of so called cures” 
claimed to haie been accouplishid bj sonic of the adininistratne and 
special routine iiistitiitioual treatment md other cxpenintuts The ad 
uutfLiJH high percentage of so-called relJfists is largclv accounted for 
hi actual failure of the tliiMpculic procedures employed and h\ the con 
cqiient ptrsistiJicc of the phj icil addiction mtohaiiism producing po^t 
withdrawal’ a%raptnios, with their attendant endocrine circulators and 
other functional imbalance 

It was the authors recognition of this fact after continued failure 
Upon other Inpothcscs, which led to his eluiical aniKsis and studf for 
c\phiution of the'!? postwiUidrawal symptoms and bis recognition of 
the pncticil thorapeutie meessit> of prc'cntiug their appearance in so 
far as possible b\ the ni tilution of therapeutic procedure which elimi 
nated the apparent nu'chanism of their production before attcmptui 
final Withdrawal of the opiate 

From the ordinary eier\da\ experience of the clinical practitioner 
\n the aanous diseases or conditions with which depression or inhibition 
of function is a common clinical factor and auto or other toxemia com 
monlv observed it should require no argument or discussion to point out 
the /a< t that tin «e concomitants with their well hnowni manifestations and 
effects are not to In. oveicoine nor their stored up products tliminafeJ 
and functional tone and bahnee and roeuperatno and reactive ahilitx 
restored m an\ siuh length of time or amount of attention as has been 
^neii b^ some of the so-called methods of treatment hitherto ad\o- 
4 ited for the withdrawal of opiate drug It is quite generally accepted 
that the atntiuiit of the auto.,enous biochemical product or ‘antidotal sub 
taiwc for the alh nation of whoso toxic effect opiate is administered 
in these oa«es is ilipeudent upon the amount of opiate or its products 
pro ent in the hod' at am gi'en time that the cells of the bod^ ha\e 
ill 'doped a sliiggiehnc s of re ponse in the elimination of this opiate or 
Its product* and tint there b> is created a residue of acti'atmg material 
irr< pictuc of the current intake of the dnig of addiction 

It therefor beeoiiioa apparent that the postwithdrawal symptoms 
art probabh due to a niccbamsm actuated by this residue per isting in 
inhibited or atonic cells cacn after the elimination of the current intake 
of (he ilmg cf addiction 

On tins hjpothosis the author long aeo came to la\ as much if not 
more stress upon the prcparition for withdrawal of non reactive and 
complicate] cases as toward the ncawnpljshmeiit of withdrawal it«elf 
It should be obvious to anv practical and competent clinician that climina 
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m the permanently seiisilizol body of the opiate addict. Pcrmancut, 
because it must be rceoj^nizcd that oiice the opiate tolerance and body 
dependence and patbognomomc symptom tonipk-? ba%e developed and 
become established, the mechanism which creates them is probably never 
lost but IS onl\ rendered iiiactno to remain as a latent or dormant body 
function, reactivated at any subsequent time by a very few doses of 
the substance which originally led to its development It has been 
pointed out that in this phenomenon opiate addiction shows an analogy 
to certain of the ainpbvlactic incehauisms siicli is, for instance, that 
associated with poison ivy Every piticut should line this plicnoincnon 
of physical mechanism strongly imprcsM.d as such upon his understand 
mg and should be told that, m all future sufoical or medical emergencies, 
his physician should be appraised of this situation 

Vs a practical prophylactic against subsequent reactivation of the 
arrested aud dormant addiction mechanism, the information in the last 
previous paragraph will aecoinplish more than anv amount of lectures 
on will power’ or other mental or moral dissertations For the pre- 
vention of the phvsical facts of physical origin a knowledge of those facts 
is the mo'st essential requisite 

The failure to recognize and generally disseminate knowledge of 
the«e physical facts is largely rc«potisihlc for luncli of the failure m 
therapeutic adminutration uid for the vogue of seicntilically uicauiiig 
IcsS words and phrases which have gamed currcucy and at times have 
dominated the consideration of this subject An illustration of this 
13 to be found m a phrase which has come to be used rather commonh 
as descriptive of a sup]»*cd stage in addiction therapeutics, and upon 
which emphasis has been laid and erroneous piiblicitv created to the 
effect of distracting from scientific and cluneal fact The author nfers 
to the phrase “after care” ns designating a too coininouly suppo'jcd cs 
scntial stage m opiate addiction therapeutics This phrase has been 
responsible for the physical and mcntil wrockago of many thoii'ands of 
useful lives If the activity of the essential pathologic mcclnuism of 
this condition has been complctclv arrested by coinpotent thcripciitic 
tbero IS no more reason for the coming of any such word as appind to 
this disease than there is for applying it to the ordinary eonvaksccnce , 
from any other protracted ailment 

Years ago the author came to the conclusion (now unqucstioiiabh 
supported by clinically demonstrable facts and laboratory findings) that 
the manifestations, mental, nervons and physical, of the phase too often 
following upon withdrawal of opiate drug, were duo to a lowgrde 
persistence in the patient s body of the essential mechanism of addic 
tion disease itself, and were really “postwithdrawal’ s\mptoins con 
tmumg m low grade form the more agonizm„ manifestations of the 
now commonly recognized ‘Svithdrawal s mptoms ’ or pathognomonic 
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focu^iUo upon some lueiJcntal issue of detail ni medication or manage 
ment, and witliout scientific or clinical coiuprelicnsion of the pathologic 
clinical or other prohlcms and thcnpciitic toiisiderationa imolicd m the 
treatnaiit of adiUctioiHli case and all other chronic conditions m the 
practice of inedicinf 

There is no rom/icfciif f/icro/'eutic procedure uhich can he comprt 
htntiiiely Jesignafed h>j any of these terms 

I ivisli to emphasue this fact m order tlut the ri ader mac clear his 
luind for the consideration of fimdamental facts and ratic nal therapeutic* 
nnd maj ngard the afflicteil individual from whom he is withdrawing 
opiate medication as a sich person to lie uatcUid ami studied as closelv 
and oUnical ohecri ations ni'ide as catefulK “uid indications mot as open 
niindcdh , ns would ho tlic ease in the treatment of pnciiinonn or cardiac 
or any other disease in which the label of n routine medication nr 
method’ or treatment” wonlJ he met with jeers b% an mformed 
profession 

Tor example, although the preparations of the hvosevamns group (lest 
knovni in Ecopolanun or hiosimk have uiidouhted v ilue as usiful modi 
cation at times in man^ cases it is the writer s opinion and the growing 
coDSenans of all authorities that they iio<sess no spenfic qualities as cura 
Ine of addiciion^isease hut an useful ua indicated for thtir analgesic 
antispasmodic ainiu*ic and oUier qualities id the hands of tho*o familiar 
with tlieip use It mij,lit he said that thcir einploNuicnt during the active 
withdrawal stage of treatment is analogous to the anesthetic emplaned 
hy a surgeon during an operation, and is no more re pousible for the 
physical events which take place during the period of amnesia or 
diie tliesia than the anesthetic of the surgeon The hv podermu adminis 
tratioii of the alkaloids of this group is alwa'i preferable to the oral 
administration of anv of their pHulmt* during the stige of active with 
dravval m the treatment of opiate-addichoii The rcjEon for this is that 
during this staoC absorption from the iiite^tiinl tnet is varviug anl 
uuccrtani and the action and reaction of the drugs of the hvo'Cvamus 
group can therefore be fir more coinp<tcutlv controlled through aJmui 
istration m a manner which is not dependent upon uiucrtaintics of 
intestinal or stomach absorption 

In regard to so-called gridiiol induction’ procedures or as to them 
pcutic procedure involving or including periodic reduction in the amount 
of opiate administered, the clinical inauifcstations and indieations should 
bi the guide, ratber tbaii a»> arbitraril> timid or predetermined re- 
duction in amount It has Wen found by SoUiei ami others that the 
clinical phenomena of opiate (lepnratton or of opiate bodj need are 
accompanied bj changes m the blood praeticallv identical with those 
nccompanjing infections diseases. Clinically and pathologicallv ini 
indicated reductions in amount therefore keep the body of the addicted 
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tnc response and recuperative abihtj m an individual afflicted with 
'm> chiucal coJiditinn js the paramount factor lu successful reeoien 
Anu since the extent of residual opiate or other toxins is so largely 
an clcnieut m coiitiuuaiice of the ‘postwithdrawal” synipfomatology uf 
this disease after too liu'.ty or unskillful withdrawal of tlio current la 
take the icmoval of this residue before withdrawal of the opiate becomes 
1 nxittcr uf the p,roatest importance 

I (liereforo worked out and instituted ns fimdanicntally important 
in treatment, n “sti^ of prcpantion,’” which is now recognized and 
adopted gcm-J'all' hi (In luodtrn and reliable authorities and writers on 
the subject of the opiate dni^^ and allied diseases or chrome intoxications 
with iiilubitin,, tuvins 

The eoiicluct of and duration of this stage cannot he predicated or 
arhitraril> stated in idvauce my more tliau can tlie mnmgxjnciit and 
leictioii of the same or analogous inhibitory body processes in an} other 
chronic disease conclitioa The principles of its inauagcmeiit aro the 
rational appluation of tlie reactions and clinical phenomena alread} stated 
m tliia article, combuicd with such supportive and cluamaUvo treat 
meat as aie fainiliir o every competent physician and meet the require 
mcjit of the individual case at any given time, never forgetting that the 
suffoTer from opi itt addiction-discaso is a discase^afllicted human being 
and t’ at kindlv and iitidcr«(jnding treatment and ciicouragcnicnt will 
accomplish mote than any arbitrary or forcible methods 

For ehinmation, the regulation of the interynl of opiate adnumstTa 
tion IS of paramoiuit nnportaucc and assisting in this strycimm or some 
other peristaltic stimulator may bo well U‘tcd in dosago to meet the 
varyJnjj coiiditious of the inhibition state, plu« the transient inhibiting 
action of the current intake of dose*! of opiate medication itself In 
festiml elmimativt, gfandultr, circulatory or other medioation should 
be admini<!fercd in non irritative form and with recognition of the rc 
active ekmciits ag above oiitliued m these cases There cau he no 
formulated routine and there can bo no srt procedure 

The same statement applies wilb equal forct to the managemciit of 
the stance of tipatnicnt known as ‘witlidravral of the drug” There has 
lieen a very untortunate tendency to discuss this stage as all important 
in trcatim-ut and in terms of various so-oallcj ‘methods,’ instead of m 
tenns of physical body processes and symptomatolo^v and reaction and 
the meeting of then therapeutic iwdicattous accoidiHo to the judgment of 
the iiifornicd and competent clinician 

For example, we rc id and bear nineii of sutli terms as (ho ‘livoscm 
treatment,” the UllMlonua (re vtiw-Ut,” the ‘gradual reduction treat 
ineiit/ and more rceoiitly the ambulatory treatment ” and tlio ‘ mstitu 
tioiial treatment, etc, etc Facli of these mifilcadmg phrases repre 
sents a dominant idea in some indwidual a or group of indiv iduals’ minds, 
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been tlie result of forces bejond the Control of tlio medical practitioner 
and rational tlierapculica Vlso in some cases, it seems to lx a pbjsi 
ologic impossibilitj to discontinue tUo final amount of opiate admni 
istcred mthout baling jx'Taistmg circulator% endoenue and other mi 
balance and disabihtj leading to tbo continuance of conditions wlucli 
incapacitate the patients and ma-i render tlicm either chronic invalids or 
lead to the development of other conditions of greater gravity than opiate 
addiction-disoaso itself 

In ccrtniu eases and tjpes, this last observation is reeognizcd bv all 
authorities as applviOe, to discontinuance of opiite medication bv anv 
method niclndui,, that wbich la ^^cncrallv known as gradual reduction 
It IS ipparcnt tlicrefore fhit nlnlo oontimifd reduction of dosage 
to the point of ultimate diseontMiaiiice mav be a prooeduri of election 
ID some cases under favorable condilions it is clitucalK and tbera 
pcutici))} contra uidicated in olbm Vs frc<]uentJv cinploved m a routine 
or irrational manner the jiaticnt is broiulit to the point of ultimate 
diseuntiuuaiico lu a conditiuu of exhaustion ami prolonged strain and 
physical discomfort or sutTeniig which rcudora tbo arrest of the addic 
tioiidiataso incchauuin itself and tbo carlv rexiorntion to iiorraalitj of 
held} proccsoca and function impossible 

Jin altcmativt piocedurc of election is that of more or less rapidlv 
‘withdrawiiig* opiate medication with the opiate dosage at whatotcr 
point max be found in the ludividuil ca e to gno tbo patient maMinum 
functional and organic support and eompetener maintaining such do»ago 
until all other pathologic tleimuts are removed as diBeusspJ above in 
mv tcferciicea to the stage of preparation and observation It is the 
authors opinion and c^pct^cnce as well as the growing consensus of 
clinical and scientific obsen ition tbat wherever competent nursing is 
obtainable m surroundings where lubibiting vxliaustmg or depressing 
iiitliienccs arc eliminated, this is the plan of election m most cases It 
hould be stated bowpvcr that the author bos sieii this plan fail in 
cases in which the more gradual withdrawal’ (or a combination of the 
two) substqiicutlj succeeded 

It should b< a^ain cmpbasiacd that dogmatic assertion is as un 
scientific and as unpardonshle in connection with tins disease as it is in 
connection with an) other condition in midiciue and suroCrj 

It has been the authors cipenence that bis lx’s! average results were 
obtained b\ making use of whatever remedial agent or phvsiologic re 
ction secured from studv and trial of all methods and procedures, was 
applicable chmcallv at aiiv given time Vs in aiiv other disease condi 
tion so ill this he succevds best who is most familiar with nil possibh 
procedures and processes and wisest m their selection and application 
It IS the authors expern nee that (when compcteiitl) conducted with 
out undue strain and suffering to the patient) the stage or step in treat 
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p-iticut Mho IS bciHjj imskillfull^ or uuscicntificall} “reduced” m a con 
‘•taut condition analogous to subacute infection uitli its nearing and 
Masting and exhaustion of the bodily processes and function. 

lu the stage of final witbUrawil of the drug of opiate addiction, the 
practitioner of medicine sliould uot be bound by aii> one ‘method” or 
treatment” for uitlidraiial or dcpmatioii of drug, but should keep liis 
mind IS open to ill clinicai and therapeutic possibilities as he would iii 
tlm care of a patient suffering from other diseise 

As the nutbor stated in bis article ‘ Vn Vnahsts of Narcotic Drug 
Vddiction ’ ® 

SiKccss will attend the pinsiciau m exact ratio to bis clinical jbilitr, 
trnimii,, and expcnciicc and to bis famihiritx with the nietliod:. and 
remedies used to meet iiidie itions, and to bis broad liiimauitj and common 
'■eiise Msiou ” 

Vs a rule, the patient from whom opnte dnig is being withdraivn, has 
itudcrgoiH prcMous unsuoccsiful attempts b} vinous ‘treatments' or 
methods,” and is perfectlv fiuiilur with tlnir tlicrapeutic procedures 
and their faults as applied to the physical actions and reactions of tbo 
inhibitorv or opiato drug dcpciidcuco or Jiscj'^c in his own ca«o and per 
on il fxpenonce 

Quite contrarv to the statements made in some places, the author and 
other modem cUmcal students of this disease hue boon forced to the 
eonelusioii that these patients will gladiv, and, if ncecssarv, hcroicallv, co- 
operate with the cmplovnienl of any measures which have a rational 
therapeutic basis ind which offer roasoiuble hope for the actual and 
pomploto arrest of the actnitv of the mcchaui<<m 

It IS unfortunate that as «howii iii the report of the Narcotic Com 
niittco of the American Public HcaUh \ssociation * a qucitionuaire of 
the medical schools rcveils so little cliuical teaching in the pa^^t of this 
“withdrawal and ‘ postwifhdraw il ' sviiiptomatology as a elmical d>3 


oa«e entity 

The patient appreciates his affliction iii terms of this pathognomonic 
avmptom complex and the physician, to be successful, must observe and 
approach it therapeutically m the same terms 

It 18 the experience and opinion of tbo luthor that “gradual reduction 
of opiate to the point of ultimate discontinuance can onh lie accoinplisht'I 
lucccssfulh \)V observ anco of the conditions (as abuv o outhiud) which cn 
ter into or affect the pscudopbv Biologic or paflioloeic l)od> process h\ which 
the amount and extent of intake of inhibitory or opnte medication is 
regulated and determined, and that, without the constant ob enaucc of 
all of these conditions failure of successful outcome is inevitable 

Some of these conditions such as anxiety, worry and fear, have often 

\ \ lied Journ FeU ’7 191 
Am Journ Pub IleaUh January 1920 
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Kcu the result of forces bcjoBtl <lio coutrol of tlio medical practitioiur 
and rational therapeutics Also, lu some cases it seems to bt a phjsi 
ologic imi>ossibilit} to discoutinuc tlic final amount of opiate admm 
istcred uitliout haiiiig persisting circulatora (.nJoerme and other lui 
balance and disabilitj leading to the coutiuuanco of conditions uliicli 
incapacitate the patients and mia render them cither chronic inialids, or 
lead to the dcielopmciit of other oouditions of greater gravit\ than opiate 
addiction-discasc itself 

In certain coses and tjpes this last oWnation is recognized be all 
authorities as apphing to discontinuance of opiate medication b\ an\ 
method incliuling that which is generalU known us gradual reduction 
It 13 apparent, therefore that while contuiiud reduction of dosage 
to the point of ultimate di contitiuance ina\ he a procedure of election 
in some eases under favorable conditions, it la clitucallv and tbera 
pcuticallj contra indicated mothers As fro<;uentlv omploKd in a routine 
or irrational manner, tlic )>aticnt is bruujit to the point of ultimate 
diseontnuuuco m a condition of eahaustion and prolonged strain and 
physical discomfort or sutTenng which renders the arrest of the addic- 
tioD-discBSO mechanism itself and the earlv restoration to normality of 
bodj processes and function impossible 

kn alternative procedure of election is that of more or le s rapidh 
withdrawing” opiate tnediealion with the opiate dosage at whatever 
point mav be found in the individual ca e to give the patient maximum 
functional and organic support and eompetenev inaintaniing such dosago 
until all other patholoeio elements aie removed as discussed ibove in 
my references to the stage of preparation and obaenstum It is the 
authors opinion and experience as well as the growing consensus of 
clinical and scientific oliservatiwn, that wherever competent luirMng is 
obtainable in surroundings where inhibiting exhausting oi depressing 
iniluences arc eliminated this is the plan of election in most cases It 
should be stated however that the author has seen this plan fail in 
eases in which the more gradual withdrawal’ (or a combination of the 
two) subscrjucutlv succeeded 

It should be again emphasized that dogmatic assertion is as un 
scientific and as unpardonable in connectiou with this disease as it is in 
lonncctiou with auj other condition in medicine and siirgcrv 

It has been the authors experience that his l)est average results were 
obtained bj making use of whatever remedial a,,cnt or phvsiologic re 
action seemed from studv and trial of all methods and procedures was 
applicable chnicalH at any given time 4s m unv other disease eondi 
tioD SO m this he succeeds best who is most familiar with all possibh 
procedures and processes and wisest in their selection and application 
It IS the author’s experience that (when competcnflj conducted with 
out undue strain and suffering to the patient) the stage or step in treat 
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inent known as ‘withdrawal’* of the drug should bo accomplished in the 
shortest practical time commensurate with the reactive ability of the la 
dividual patient, and following the complete elimination of all toxic 
residues or other complications Once this is accomplished, the pseudo- 
phjsiologic or pathologic conditions and problems become simplified to 
tbe task of removing current intake without mbibitiou or exhaustion of 
function throUj^ undue suffering or other exhausting or inhibiting 
phvsiologic niochamsm Clinical observations upon the non addicted 
and laboratorv oxpcriinciits upon laboratory animals, as well as both 
clinical and laboratory observations upon tbe functionally reactive ad 
dieted, show that ibe current intake of mhibiting or opiate toxms is 
disposed of without body residue iii from three to five days This fact 
has a beaniij, on the length of tioatineiit , 

In many cases (after the above funelvoually normal conditvoos have 
been eonsianmat(d), with the skillful giving of anesthetic or analgesic 
medication, added to the continued maintaining of functional competency 
and eliminative tone, over a period of from three to five days, the bodw 
18 relieved of the aymptomatolo^ caused by an active nJdiction-disea^c 
mechanism 

For tho accoinplidiment of this purpose of analgesia or anesthesia or 
amnesia, the competent cliinciau must of course make his choice of tho 
agencies with which he pcr^iiallv is most familiar and in vvho^e handbag 
ho and his nurses arc mo»t skillful 

Representative of and peihaps most widelv used (as well as nio«t 
widely abused) of this cla^s of iciiitdial agents is hvoscin or scopolamm, 
illustrative of the action of the drugs of its group 

The jjCnoral therapeutic use and tho chmcai applications of the drugs 
of this group have been (like tho opiates themselves) too carelessly ob- 
served chmcally 

As has been stitcd befoie in this chapter, these drugs are best given 
by hvpoderraic so tint ihcir action and reaction may be as carefully 
watched and controlled ns the anesthetic adininnfered during au opera 
tioii Stomach or intcstiii il absorption is too uiiccrtam during this period 
to render advisable their oril admmistr ition In tho cellularly de- 
toxicated and functionally reactive individual, the doses necessary for 
therapeutic action arc but a fraction of those often given, and hence 
the dangers and manifestatious of their toxic dosage are minimized or 
obviated Ihe unsuccessful results and deaths which have m the past 
given such medication an evil reputation are largelv traceable to their 
being administered to an inhibited, toxic or exhausted individual m 
whom therapeutic reaction could only be secured bv toxic dosage This 
accounts for tbe cumulative toxic effects of various drugs and medica 
tions freipiently noted in tho chrome infections, circulatory, glandular, 
and other states exhibiting inhibition, dcprcBsioti or exhaustion of func 
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tion It alone should be sufficient to prohibit or discredit the use of 
any routine procedure in these eases 

1 ha\e discussed the two bioad pnncipks of procedures most com 
monly known under various names and labels I haie also discussed the 
pseudopbjsiologic and therapeutic principles undcrljing each and tbeir 
application 

Practically all of the advertised nostrums or ‘remedies” or special” 
or “specific' treatments are more or Iei>a clumsv attempts to capitalize 
and applj one or more of the various principles and reactions above 
discussed and hence need not be particularly referred to m this chapter 
There remains one other form or procure of opiate deprivation 
for which Erlenmever has been made to stand sponsor m the general 
literature of this subject That is the sudden and absolute deprivation 
of all medication by forcible means Except in some jails and custodial 
or penal institutions, such procedure is no longer regarded as vvorthv 
of clinical consideration m the di^ussion of this condition from a 
medical or scientific point of view Aside from the deaths which have 
resulted and are commonly recorded in manv places the sutferiiigs under 
gone bv a patient in the 8tag«, of completely established addiction, under 
this process, are so great as to produce inhibition or exhaustion of func 
tion and to defeat the end in view, namely, the arrest of activity of the 
addiction-disease mechanism 

So that while it is occasionally possible and practical to apply this 
method before the addiction disease processes have become fully estab 
hshed as a therapeutic procedure, this manuer of drug withdrawal need 
he given only casual mention in a scientific textbook It not only pro- 
duces (in completely developed eases of this condition) the terrific shock 
and trauma of sufiermg and exhaustion, but it fails to arrest the funds 
mental physical processes thcmielres which inav go on as discussed 
above, for manv months as postwitlidravval ’ svmptoms with their long 
protracted and often unendurable subacute manifestations of the original 
disease mechanism 

It should be remembered as an axiomatic fact that the mere act of 
administering opiate or inhibiting medication does not constitute addic 
tion-disease, and that the mere fact of stopping this medication (or that 
it has been withheld for weeks or mouths) is no clinical or scientific 
evidence of the arrested activity of addiction disease This fact is 
demonstrable by both clinical and lahoraton eiideace and should be 
constantly kept m mind by the jffiysician, whether ho be engaged in 
private practice or m institutional work 

There is probably no chronic condition of internal medicine whoso 
activity and pathognomonic symptom-complex may be more completely ar 
rcstablo in a greater percentage of cases bv the application of rational 
therapeutic principles under normal conditions of clinical treatment 
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than uiliibitor\ or opiato clnig iddiction Viid for this is rcfjiurcd incrol\ 
the application of the ordiii'ir> therapeutic remedies and moasurcs to tk 
clinicalh dcmonstnlilo sMiiptomatologj iiid indications of this di ease 
process 

Tho phjsicnn must, however, laiou, lud hia mir'scs be trained m and 
made familnr mth 

1 The snnptomntologj, reactions and clinical measure of the plnsieal 
need for opiate nic<Iicitiou iti the addicted 

2 The s\niptoin itolo,^ and reaitioiis of the patliognoinoiiic symptom 
complex CTprc^aing ph\sical mid for opiate medication 

5 The chmeal estimation ami rtcogmfiou of the «Mnptoinatolog\ nf 
inhibited function and of iiitotuuiiiia of whatiier origin 

4 The chuical estimation ind recognition of tociisting and inlcrsct 
mg organic or functional pathologic conditions 

Upon tho luidcrstandiug and recognition of these factors, winch are 
matters of common and c\cr\d ly application in all other conditions of 
medicine and siir,,crj, dcjicnds the successful therapeutic oiittonio and 
prognosis of the treatment of the chronio drug intoxications and addiction 
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ACCIDENT VL SUICIDAL AND ADORTIPACIE>.T POISONING 
JobETH 0 DoANE 
INTRODUCTION 

Acuto pojsouing rc«H?fs uJieo a stn^rle ma^ive dose of a harmful drug 
gama entrauco into tbo bodj This Jose mav bo Ter\ miuut© in actual 
quantity but ma% be termed massive m comparison to the usual Ictbal dose 
of the drUg m questiou It <w.om3 reasonable to the writer to describe 
under this beading aho poisonings which result when two or more larger 
or smaller doses of a powerful drug gam eutranee into the bodv with but 
short intervals of time luurveniug between ihcm It is evident that tol 
orance to an> dru^ dots not enter as a factor in acute poisoning since tbo 
bodv tissues have not been subjected to tbe ciTects of small doses token over 
anj period of time Occasiouallj however, grave svmptoms are most 
unexpectedly absent when what is usually a lethal dose of the drug is 
taken or tbe reverse may be observed and the patient suffer a fatal toxicosis 
vthen only a fraction of tbe ordmanlv fatal d<»«c gams entrance to the 
blood stream These occurrences may be explained by tie existence of 
either an unusiul uatuial tolerance or a decided ludividual idio«vncrasv 
towards the poisonous agent For 1 be«e reasous a dehnite and unchanging 
minimal fatal dosage cannot be stated fer most dni^s 

Tbe ingestion of a drug in solution usually bnti^'i forth a much more 
prompt and seiious sv^temic re pousc than when flic saiiio «ubstaiiee is 
swallowed in solid form When the stomach is emptv absorption of tlie 
poison IS accelerated and the toxicosis accordingly more severe, when tbe 
toxic agent is swallowed with food or shortly after its consumption, ab- 
sorption is retarded, the reaction less severe aud recovery moix likely The 
nature of tlio dni^ especially as regards an imtatin,^ or mu«caling effect 
on the stomach resulting in early gastric rejection, often favorably in 
flueuccs the outcome of tbe case 

Usually gaseous poisons which gain ciitnncc to the bloodstream 
through tho respiratory tract are very prompt m their action Finalh 
each case of poisoniu,^ is a law unto itself aud no routine empirical or 

633 
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mechanical tifUmcnt is as effcctnc is a ntioiial tlicripeufic system based 
upon a thoroiig,h uiulcrstanding of pli;>sual and chemical properties, 
ph\oiolOoicaI actions and mctalioh<:Qi of tho substance responsible for the 

tOMCOSlS 


BICHLORID OF MERCURY 


(Coriostte 6ublimale Jftrcimc Chlortd) 


Occurrence — '\lticuru <h)orid is the mo t common cause of acute 
mirournl potsonin^ of a senoua nature Ihc fact tint of ill tho toxic 
clumicil ij^ints bichlorid f ibUls are most apt to be found in tbc household 
colliction of UHdicint<« as will as tlic kMo\\k*dg,e jxi cs cd b^ imin lav 
jicople thixiUj^h the nicxlmm of the dul> press that bichlorid is faipicntiv 
\\«cd \u latent of sclfnlcbtriiction both seise to men isc the uievdcncc of 
accidental md intentional poisomn^ b> this drug Strange is it maj 
seem, tbc ixipularifs of i«pirm as i self prescribed rcincds senes to m 
crease purtls jceideiitil iiigcstiou of eorrosno sublimate, for sti^ fro* 
(]ucnth tho uiiforiuii ite per on iri«cs in (he ni„ht and mistakes tho hope 
iiid 4ize of 1 1 ibict of (he latter for the former drug Iho son of a plit 
sician of tho ssriters aopniiitancc recently h>st Ins life through this pre- 
lentible mistake As uill later be do^rilicd under the lieadinj, of ahorto- 
ficient poisouingi, not infrc<jucuflj (he u<o of solutions of bichlorid of 
mercury as a contriecptue doncho or tho insertion of a monnrj tabkt la 
the a ap,ma for this purixi e h is often resulted di«a«trou8l) for the uomau 
thus seeking to aioid conception Itarch lu the irrigation of uounds uith 
bichlorid solution a mcrcure toxemia roaulta but, unli'.s large ab ec^s 
canties c\i^t uitli ualls a\hich ab orb this dnig rapidh, serious haim 
IS not done 

Absorption Metabolism and Excretion — ^lorcuia comlincs uith 
the bod> proteins Tcrj jmmipth, forming a toxic nlbummatc of uierciir\ 
which was fonnerh supposed to be inert and tbercforc linnnlcss Hccciit 
studies have shown that the compound is poisonous and should not be al 
lowed to remain in the bod^ for auv length of time ilcrcury os the hi 
chlond IS ibsorbcd rcadil> from both unbroken skin and mucous mem 
braiics although much more japidlv and completely from the latter 
Jlercurv is absorbed ihrongh the j,astro-iutestninl tract, reaches the li'cr 
through the blood strt ini as the albuminate, is excreted by tho bile and 
IS then reabsorbed by tlie intestines 

After absorption and entrance into tho circulation, mercury disappears 
rapidly from the blood It is taken up partly by the white blood-cells in 
a nucleic acid combination, but tho largest portion of mercury is deposited 
in descending order m the kidneys, liver, spleen, bile and intestinal walls 
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Here the same iiudtic jeitl oembmation takes place and ni tins rathei 
hrmlj bound state eliunnation is delated Traces of mercurj ba\e been 
detected in these organa from fotir to six months aftci administration 
Blumcnthal and Oppenheiin belieie that the fixation and distnbutiou of 
iiiercurj in Iirer (issue is ItSBcned hj the admiiiistratiyn of potassium 
lodid 

"Mtrcunc rhlond accorduij, to Sollmimi, is tlmiiiiatcd b\ all channels 
elaiider has «lio\\n that fho walls of tho colon and upper reefnm pla> an 
important nit. in mercury diminatioii It lias loii^, been proicd that the 
jjU^tne muco a also is actnel^ concerned m excreting nurtun after toaie 
(lo«ts Lamlxrt and I afterson haie reported fjic detection of this drug in 
tlio sweat is probable that the major |)ortion of inorganic compounds 
find tlmr wai out of fho l>Qd) thruHtjU the inftatuial tract while the kid 
nejs discharge tho griater portion ol organic incrcurj compounds Buck 
t ila insists th it lodiJa dolaj the tirmir> excretion of mercun 

Pathologj — Xho pathtdogic thiugiB induced 1>^ inircunc thJorul aio 
thoso of a corrosiro poison coupled with a more or Us* generalized sis 
tcinic effect Tho upper ^.astro nitostinal tract is corroded and ccehymotio 
if a strong solution has Ixcu swallowed There is also an acute nidam 
mafion of tholinuigof (he colon and stomach Thcc.ro«iou of tho stomach 
mac be extonsive uid actual perforation has been soon The belief has 
been expre sed that tho uccrosis of (be iiitestiual w ails is due to the forma 
tion of thrombi lu the capillaries with consequent occlusion of the blood 
suppli iatliolopie chanc,t3 of great mtcicaf art seen in the kidiicis 
Ileincke among other writers belicies that tho kidnci of bichlond poison 
ing 18 peculiar to this condition In this belief Ivolmcr and Lucko do not 
concur The kidncjs maj be normal or much increased in size dependent 
on the time which has elapsed since poi oniiig The tubules ahow necrosis 
with attempts at regeneration of epithelium The i^lomcnih show no in 
flamniaton reaction but their loips aic fripiciitiy occluded with umglu 
tiuated er^throcifca The tubules mai be filled with Inalm or granular 
caats and dtpo its of cakiiini salts are often obacned in the necrotic cells 
The liter shows fatt) ami paicM(himatom> changes Tho kiJnet ebaUf^es 
are probabh not due to the actual contact witli mercun during the process 
of elimination but are a part of the general totio (issue chaiigO as a lesult 
of being bathed with mercury laden blood Burmeistcr and llcHalH be 
here that the changes in the kidney depeui Israel' on the size of tho dose, 
while the hier patbologj is largeli detcnnin d by tho duration of flic 
intoxication 

Lethal Dose — The lethal dose of mercune chlorid is usual!' stated as 
being from 7 5 to 8 gr (0 o gm J for liildren from 3 to ^ gr (0 10 to 
0 32 gm) J B ilcElroy reports tho reco'erc of in adult female after 
the ingestion of .^2 .j gr (3 43 gm) The average minimal fatal dose is 
about gr (0 IJ gm) 
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Jiuchanic-il ti-ntiucnt is 'is clTcctne is a ritionul tlicnpeiitic system based 
upon a thoroiijjh undcrstaiidiiij, of plijsicil and clioiuical properties, 
pb^slologlcal actions and met ilolibui of the snbstaiico responsible for tbe 
toxicosis 


BICHLOEID OF MERCURY 


(C orroi>iie bubltniate Mtreun^ Cklortd) 


Occurrence — Alcicime chloiul is the mo t loniiiinii cause of acute 
mcrcurnl poisoniii^ of a <scrioMa lufuro Jhc fact lint of all the to^ic 
clu lineal aj^nts hiclilorul t ibkts ate most apt to be found in the household 
collection of nudieines, as well is the knowledge possessed In mam hr 
jKopIc llu-ou the medium of the dail> press tli it bichlond is frcqucnth 
u«eel IS an agOnt of self destruction boili scivc to men nt the mtiJincc of 
icculcntal and intention il jwisonin^ Iw this dnig Stringo is it niai 
800111, the popularits of npirin ns i self proscribed rcniod' senes to in 
crene purth ateideiitil ing,e 3 tioii of eorrosno sublimate, for ren fre* 
quinth flu unfortuinte jicr^on mats in the in^bt and mist ikes the diapc 
and size, of 1 1 iblct of the I itttr for the former dnig llie son of i pb) 
sunn of tbo writers leqn iintancc reantle lost las life tbroiiQb tins pre- 
Miit iblo mistake As will later be dcstribcd under tbe heidiiiB of aborte- 
ficient poisouitigi not infroipicntl^ tbe WsO of solutions of bieblorid of 
mcrcun is a coiitnecptue donebo or llio insertion of i niemir^ tiblet in 
the vignn fur tins pur|)osc bis often resulted dmsfrousl^ for tbo woman 
thus SOI kiiij, to mold conception ]e ircl> in tbo irri^^ifion of wounds with 
bichlond solution a merciin toxemia I'csulta but, unless lirgo ibsccas 
eanties exist wntli wills wbieli ab'.orb this drug npidl^, serious hann 
IS not done 

Absorption Metabolism and Excretion — Afcicuii combines with 
the bod} proteins xerj pioiiipflv, foniiiiig a toxic albuminate of incrcur' 
which was formcrh supposed to be inert and therefore harmless Ilccciit 
studirs liaxe. shown tint the compound is poisonous and should not bo il 
lowed to remain in the Inid} for aiix IcHoth of tune ^fcrcurj as tbo bi 
clilond IS absorbed rcadih from both unbroken skm and mucous mem 
braiics alfhoUoh much more ripidh and completch from tbe latter 
Jtercun is absorbed throiioh tbe gastro-intestinal tract, reaches the Iney 
through the blood Stic im as the. albummate is cxcictcd b} tho bilo anu 
is then reabsorbed b} the intestines 

After absorption and entrance into tho circulation, mcrcurj disappears 
rapidh from tho blood It is taken up parti} b} the white blood cells m 
a nucleic icid combination, but tho largest portion of mercury is deposited 
in drscendins order in the kidncjs, lixer, spleen, bile and intestinal walls 
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Here the same muleic acid combinaticn tales place and in this rathci 
tirmlj bound state elmimation is delaMcl Traces of ineuury have been 
detected m these organs from four to six months after idmini«tration 
Bhimenthal and Oppcnheim bclieie that the fixation and distiibufiou of 
increurj in liver tisaiie la lessened 1^ the administration of potassium 
lodid 

ilcrcurie chlond, actordiiig, to Sollmami, is eliminated b\ all channels 
\\ dander has shown tint the A\all8 of tho colon and upper rectum plav an 
important rule m mercury elimiuation It has long been proved that the 
gastric mucosa also is activeJj cniiccriii.d lu excreting mciciirv after fovic 
doses Lambert and Patterson have reported tho detection of this drug in 
tho sweat is probable that the major {Kirtion of inoigauic eoinp muds 
tmd their wav out of the body through the intistiual tract while the kid 
nejs discharge tho greater portion of orgimc niercnrv eoinixmnds Bueh 
tala insists that lodids ddav the \irinarv excretion of mcrcurv 

PnthoJo|l 7 — 11)0 juthole^ic Chang's mdiicid b> ouieiirio ellorn) are 
those of a corrosive poison coupkd with a more or less g,ciieralizGd s>s 
temic effext Tho upper gastro mlesiui'il tract is corroded and ecch>raotio 
if a stiong solution has been swallowed There is also on acute infiaDi 
matioii of the liiun^ of tho colon and stomach Tlic erosion of the stemach 
mnv bo cxtenbivo and 'ictujl perforation has been seen The belief has 
been expressed that tho necrosis of the iiitostmal walls is due to the forma 
tiou of thrombi in the capillaries veith conseipieut oedusnn of the blood 
siipplv latliolooic changes of great interest an seen in the kiJncvs 
Heiiioke among other writers, believes that the kidnev of bichlond poison 
mg IS peeiilnr to this condition In this belief Kolmer and LucLp do not 
concur The kidnevs ma\ be normal or much imrcased m size dependent 
on the tune which has elapsed since p isomng The tubule s show necrosis 
with attempts it rCcCueration of epithelium The glomeruli show no in 
flammatorv reaction but their loops are frequently occluded with con„Iu 
filiated crythrucvtcs The tubules niav be filled with hvaliii or granul ir 
casts and deposits of calcium salts arc often observed in the neciutic cells 
The liver shows fattv and piremhvmatous changes The kidney change 
arc probablv not due to the actual contact with mercurv during the piocess 
of elimination but are a part of the general toxic tissue change as a iisult 
of being bathed with mcixurj laden blood Bunacistcr and McKalH be 
Jicie fhgf thechangis in thelidne} depend largelv on (he size of flif’ dose 
while the liver pathologj is lar^jclj detcrmimd bj the duration of the 
intoxication 

Lethal Dose — Tho k(hal doso of mercuric chlond is usually stated as 
beiHj, from 7 o to b gr (0 gm ) for diUdren from 3 to gr (0 10 to 
0 32 gm) T B McElro> icporta the rccoven of an adult female after 
the ingestion of ^ gr (3 43 gm) The average minimal fatal dose is 
about 3 gr (0 1) gm) 
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inpclianicil tmtiucnt is as cffcctue is a ritioiinl thcripcuUc sistcm based 
upon a tlioroujjli uiulersJ-iuding of pli\sK il and chemical properties 
pbxsiological actions and mel-ibohsm of the substance responsible for the 
toxicosis 


BICHLORID OP MERCURY 

(t'orrosne i^ubhmale ilercuric Chlorul) 

Occurrence —^I« icnrii chlorid is the mo t common cause of acute 
mcrcurul jKnsoniiip, of » 'serious uitiire Ilic fict tint of all the toxic 
chiniical agi nfa biclilorid fublits are most ipt to be found in tbc household 
colkction of inedicnii« as well as the knowkxigt po«sc cd 1)\ mam lav 
jiooplc through the medium of the dul\ jmss thit hiclilond is fnquontlv 
Used as all agent of selftkslnictioii both sene to men i c the iniidincc of 
accident il and mtentioual |>»isomii^ h> this dnig Strange is it nwi 
<tom the jwpulariti of aspirin as i self pn‘«cribcd rcinedv «cnc8 to lu 
ere lie pureh accidental ingestion of coriosno sublimate, for verj fro* 
(pieuth the iiufortuii ite p<.r«oii arises m the iiinht and mistakes the shape 
and size of a t iblet of the 1 ittei for the former drug flio son of a phi 
sienii of the writers ncepiainf uicc rcctnllj lost Ins life through this pro* 
untalle mistake \s will later bo described under the heading of aborto* 
faeieiu poisonings, not iiifrtiiuciitlj the uao of solutions of bicblond of 
iiureiin a« a contraeeptixo douche or (ho iu«crtie)U of a moi'ciiri tablet in 
the lagiin for this iniritoae Ins often icsultcd disastrously for the iroinan 
thus seeking to noid cone'cplion Ilirely iii tbo irrigation of wounds with 
Iiichloiul solution i intrcmi loxcima results but, unless large ab cesS 
caiities cxi«t with walls which absorb tins dnig rapidK, serious harm 
IS not done 

Absorption, Metabolism and Excretion — '\rcrciu> combines with 
the bodi proteins ler-^ pioiiipth, forinuig i toxic albuininato of incrcur% 
which was formerli supposed to be inert and therefore harmless Recent 
studies liaie shown that the compound is poi'souoiis and sliuuld not bo d 
lowed to remain in the body for anx length of time ^fercury as the bi 
chlorid is absorbed rcadilx from both unbroken skin and mucous mem 
brancs although mueli moie ripidh and completeh from the latter 
Mercurx is absorbed throne,h the f,istro-iiitcstinal tract, reaches the Iwcv 
through the bloodstream as the albuminate, is cxcicted by tho bile and 
IS then reabsorbed b> the intestines 

After absorption and entrance into the circulation, mercuri disappears 
rapidly from the blood It is taken up partly by the white blood cells m 
a nucleic acid combination, but tbolaigest portion of mercury is depositid 
in descending order in the kidneys, Iner, spleen, bilo and intestinal walls 
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tion arc notci Tlie reduction in amount of unno may ran^^e from a 
moderate oliguresis to a must stubborn anuresis McElroy and others re 
port periods of complete anuresia ranging from iive to eij,ht dajs with sub- 
sequent rccoierj The writer has seen two such cases With the decrease 
in the amount of unne goes an increa'ic m the urinarj piotein constituents 
The blood urea mounts to 100 200 or eien 300 mg per 100 mils and the 
uric acid content ma) bo greatly increased The blood crcatiniu mounts 
from leas than 1 mg to 10 or ciwi Ij mg per 100 mils of blood The 
phcnolsidplioncphthalein output often quickly falls oelow the limit of 
safet), that is, 30 per cent conctntratiou Bisenbloom has shown thit on 
about the ei^hlli or tenth day tbo nsin^, urta nitrogen content of the blood 
reaches its peak JIarked edema la usually conspicuous b\ its absence 
and coamlsions seldom occur lu uufaionblc cas'‘8 the continued uniiar> 
suppression is followed after a longer or shorter time bj nausea, muscular 
twitcluuj*, hiccup drou'sjuc'!^ Chc>no-Stoke9 bicatbing and coma With 
tbo appciranco of theso ominous snnptom*, dissolution is iisuallv not loii^ 
delayed 

ictdosxs — The lowenn^ of the blood alkali rtscr\e is a metabolic dis 
turbincc dependent on some change in 1 etone metabolism Its exact caitso 
IB unknown but it is thought that this condition often 'intedatcs rcual 
breakdown The acido«is of a nephritis is not a ketosis AcidoBis clmi 
cally manifests itself b} coma, intennittcnt dispnca, the presence of 
acetone and diacctic acid in the unne and a low eirbon dio\id tension in 
tlie alveolar air 

Diagnosis — Statistical ripoits on «i>ociil treatment used in bichlorid 
of inercurj poisoniUg, are froqucntlv misleading because tnej often list 
cases as cured m which no mercury enten d the bod\ The deserted woman 
often feigns an attempt at self destruction to regain b% pit'v a loie which 
she has lost bj infidehtj The rccoier% of mcrcun from the urmo feces 
or Tomitus is infallible proof of poi'ioning Tlie appearance of the tongue 
or pharju^jCal mucous membranes, the histor> and ensuing symptoms are 
usualH diaguosticalU su&cient 

Prognosis — One half Inur after poisoning be mcreuric chlorid is the 
shortest time on record in which death has occurred Death u^ualij occurs 
v/ithiu seveu dajs Tho majority of cases succumb lu which moie than 
tlie lethal dose of 8 gr (0 ^ gjn ) has been taken and in whicb time for 
absorption has chp«cd before attempts it rcinocal took place The uutlook 
for rccoicry di. pends entmly on tho size of the dcse and the rapidiU of 
Its absorption If the •itomieh is tboroUohl' emptud within one hour 
recovery frequently ensues If the diUc lus been taken in solution ab- 
sorption 13 Instericd If auun-sis lasts longer thin three days the prog- 
nosis hecoims proportionally less faioralde but rceovery has taken place 
even after ei^^ht da\s of anurcsi Even in tho ab«cneo of urinary sup 
prcssion, death may result from acidosis 
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Symptoms — Tho s\n)p(oms wlncli arise '.ubccqiKiit to tho toxic 
nbsorjition of bichlond \ m oicitl^ llio> aic (kpciidi.iit ou tho nmouiit 
and couccntntioii of the dni^ (he food content of the stoiiiacli and the 
pliNSKil stite of tliL dnij, is to wlitthcr it was in solution or solid fono. 
Tlic\ raUgC from mild iirititioii of the hiiilosi of tlio mouth, pharynx and 
esophijjUs with met illic t isto in the month, n uista and diarrhea, to tarlv 
prostration the acitnat o^^ide of imiooiis incmbranL dcstnictioii and death 
from uremia The s\ mptoms m ix he dn idtd into loea), general and, more 
spccificalh, into t^istro iiitistinil, circnlatoi} ind renal 

Local — These sxniptonis result from the direct effect of mercuric 
chlond on tho imtcous membranes of the month and pharxnx The tongue 
IS white and shrnckd, or, if i xerj ooucentrated solution has been taheu, 
actual bleb formation la seen The breath is fetid and the patient com 
plains of an acrid metallic taste in tho month There is a sense of heat 
and choking m tho throat 

Gostro latcatina^ --In addition to (he local sjmptoms in the upper 
gastro intestinal tract eunmerated ahotc, tlic patient complains of a cramp- 
like abdominal pain which is at hrst epigastric and liter becomes diffuse 
There is usuall) moderate abdominal distention and tendcniLSS on palpa 
tion ^ omiting is frequently the first symptom and is usualh prolongid 
and \iolcnt m nature Iho emesis takes plicc usually arithm the first 
hour after tho ingestion of tho drug Iho vonntus consists of food par 
tides and frequently of bloodstained mucus ihero is always some 
degree of gingiaitis and usually marked salnatioii Thirst is inteii<!e 
Diarrhea is a constant symptom, the dejections often containing fresh 
blood Fdema of the glottis and jaundice are rarer symptoms 

Circidato)]/ — llierc are always <iomc signs of shock due to the Moleut 
corrosne action of the drug upon tho gastro intestinal tract as well as to 
a vasomotor dilatation of the xesscls m the splaiichuic area and a coihc- 
quent stagnation of blood in that location The puke is weak and rapid, 
the blood pressure lowered, the temperaturo subnormal, the skin cold and 
moist and lu some instances, early fatal collapsu takes place This early 
depiession frequently soon passes away as a ixisult of supportno treatment 

Lenal — The kidneys are the seat of a necrotizing nephrosis (AIcFlro'-) 
in which the tubal epithelium becomes necrotic and calcium salts are dc 
posited The physician must realize that, unless a fatal issue rc«iilt9 earh 
from shock or some other unusual occurrence, the patient -v irtually h^^s or 
dies by bis kidneys "Wlieii the oliguresis, albuminuria and casts are delated 
m making their appearance, as is often tho case, the phvsiciau too often re 
laxes his vigilance and Ins treatment, hchexing all is well when such is not 
the case The reduction m urinary output may occur m the fir&t forty cigut 
hours or there may he no alarming reduction in secretion of unno for 
from four to ten day s after poisoning Indeed the gastro intestinal siuip- 
tnms mav haao begun to subside before any abnormalities of kidney 
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1 The aIkalinc<IimiiiahTC treatmcnf of lambcrt and Patterson 

2 The cakium sulphid treatment su^ested by Harwood and Alien 
and later advocated for clinical use by Wilms and Holm 

3 The sodium phosphite treatment advi<>ed bv Linhart and Carter 
(Carters antidote) 

4 The sodium hvpophosphite treatment advised by Fantus and Rosen 
bloom if the phosphite ts not to be procured 

') V combination of the nbine dependent on the ease mth which the 
special dni^a icquirtd can be procured as well as the nursing and labora 
torv facilities and resident medical attendance available Frcquentlv this 
option will he the only feasible one to adopt 


V more detailed discussion of the ments of the above forms of treat 
ment will bo useful 

Options — 1 Thi« routine appears to tbc wntcr to deserve tirst men 
tion because it seems to have been as successful as any and al«o because of 
the fact that it lequircs no e<]U>pmcnt cither in drugs or attendants which 
the general practitioner will not find u«ualU available 

a ^VhcQ vomiting has coaved give an alkaline mixture which serves to 
combat acidosis as well as to dilute the toxins and in so doing to save the 
kidney as much as possible from damage Tin following is recommended 


Potassium hitai-trate 
bugar 
Lactose 
Lemon yuicc 
ater 


1 dnm ( 3 0 gm ) 
1 dram ( 0 jn ) 
> _ ounce ( lo u gm ) 
1 oimee ( 30 0 mils) 
16 funces (jOOO mils) 


Give S ounces of this mixture everv second hour alternating with milk 
in the same quantitv 

b Give continuously dav ind uit,ht pei rectum by the drip method 
p< tsssium acetate solution dram 1 (3 1 gm ) to a pint (l. 00 mils) of water 

c Flush the colon twice daily with sodium bicarbonate solution or 
warm water in large quantitira (1 to 4 galloua) to wash out any aecumu 
lated mercury 

d Wash the stomach twice a dav with sodium bicarbonate solution 
5 per cent or warm water 

e Give a hot pack dailv This treatment sliould !« continued for from 
one to three weeks depending upon the amount of drug taken and the 
presence or absence of mercury in the specimen submitted to the laboratorv 
for examination 

2 This ticatincnt is liascd on the tlieorv that a chemical reaction 
takes place between calcium sulphid and bichlorid of mcicurv to form 
an inert sub tance as expixsaed in the following t<iuatiou 
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Preventive Treatment— llio Unittd States PlnnnacopoMa prtacnbcs 
that the official tablet of uicrcunc chlond coutaimng 7 5 gr (0 5 gm.) 
must bo 

1 Angular in shape 

2 Stamped -with the a\ord, ‘Poison,” Mith skull and crossbones 

3 Colored blue, preferabh 

These reqnicmcnts picicnt some lecidcutal poisoiiiiiga Some cities 
%\isel) forbid tbo sik of bichloiid of merenr} to the laitN The legula 
tiou requiring tbo diaptiisiHj^ of biclilond in angular or porcupine bottles 
not uiistaktii in the dirk for containers of liamilcss drugs seems reason 
able The comioctiiiQ of each tablet lu the bottlo uitb the rest b_) means 
of a thread or coiol apjHars i uiso iiitasure Instructions b> pbisiciaus 
to till numbtra of thiir clitiitilc m regard to tbo danger of «clf dosngo ainl 
to the Misdom of looking at lca«t easualh at all objects which they cntnist 
to their dijjtstno ippantus might aioid serious trouble later on in many 
cases 

Immediate Treatment —It is bottci «o tieat nine patients btrcnuonily 
uho hate not snalloucd mercuric cldond than to u^sto one hour deciding 
'uhether the tciitli person uho liaa, needs treatment 

rreafnient must not be delayed for the appearance of simptoms ner, 
because the uriuan output is siithcicnt at the time, must the need fnr 
prompt and continuous climiiiatnc incasuns be underestimated The 
following emcr^cnca tixatmciit should he admimstcred 

1 Gne the patient at onto the uhifc of four eggs m one quart (1,000 
mils ) of milk If c^gs aro not a\ailablo iisoimlk alone or milk and flour 
mixed to the consistency of cream 

2 Eomoic the milk and egg mixture m one minute by siphomite 
through a stomach tube by introducing enough warm u atcr to start the 
letum flou Rtiiicmbcr for tlio sake of coufinniiio the diagnosis to sa'C 
a specimen of tho ua'ihm^ for lahorator> testing 

3 If nausea and ictching persist, uash the stomach a^am in tbirti 
minutes, using warm u ater Kepcat routinely twice a day 

4 Sa\e the first urine \oidcd to test for mercury and the first stcol 
which tho patient passes after the hrst day of poisoning has elapsed for 
the same reason 

Special Treatments — ^At this juncture, tho emergency ti-catineut luci 
dent to the mechanical removal of the drug from the stomach baaing been 
guen, the phasician must adopt the plan of action which will be followed 
for the ensuing two to four wed^a He has tho following from which to 
choo'^e 
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The above combination 13 given b\ mouth c\ety fourth or sixth hour for 
several davs 

Oonuneat The djctuin of Sanaata that if 1/H> gr (0 004 gm ) of 
mcKiirv for everj 2 2 Ib (hg) of bodv weight Ins entered the bodv 
tissues no known treatment Mill sue life should serve to emphasize, if 
capable of proof, the importance of speedv mochanical removal of the 
drug and the follj of neolccting or dtlajm^ this procedure in the belief 
that chcraieal neutralization can be accomplished after the drug has been 
absorbed When earlv recovery takes plate it is not probable that any 
eoiisideraWo quantity of dmg has gained entrance into the j,e7ieral cir 
dilation Proof is not wanting that in vitro calcium snlphid sodium 
pliospbite and sodium hvpophosphitc interact with mercuric eblond to 
produce harmless coiniKuinds The npiditv of absorption of the bichlorid 
when introduced into the empty stomach and the diffieultv and uncertainty 
of aetualh hanging other chemicals into contact with this dru^ when 
entrance into tho portal circulation has taken place, mu«t all be given 
consideration when treatment is being planned and a prognosis «iTPn 
Ihe greatest confidence can therefore only be placed m methods which 
remove or neutralize tlie dru,, before it is absorbed In regard to Treat 
xnont I in our text no effort hould be spared to utilize all tho available 
avenues of drug elimination bansum and others do not believe that 
free diuresis adds to the patients chance of recoverv vet it must ho 
granted that the administration of alkalis m an acidosis is therapeutically 
sound and that elimination in a tozeinia is of first importance This 
form of treatment is believed bv the writer to be very useful to tho average 
phy sician, particularlv if no hospital facilities can be secured 

There is no question as to the test tube efficunev of sodium phosphite 
in conjunction v\ ith the acetate in reducing memunc cLlond To linhart 
who sugocsted this tieatmcnt in 1013 and to Carter vyho chuicahv 
developed the idea should go the credit for any good arising from ita 
use 111 combination with the elnmnative measures above mentioned this 
antidote mav add to the sncce'is of treatment The use of the hvpophos 
phite of sodium ui the hands of Fantus aud others does not sccin to have 
been an improvement on the phosphite 

In the chemical laboratory calcium sulphid in the presence of mer 
curie clilond will give ii‘«e to mcmiric sulphid and calcium cLlirjd both 
of which are non toxic bodies If the problem after the iiioCstiou of 
mcroiinc clilond were of the same test tube simplicity all would be well 
with the patient Sappingfon and Hoff have carried out some ven careful 
animal espenmeiits with this dru„ and their results were in no way 
encouraging Mi]jn<i Holm and others working with animals as wtiII as 
With patients poisoned with the bichlond report orilhant succesies with 
this drug Haskell and Courtney on the other hand, conclude that little 
or uo good cau be aceomphslied by the use of this drug which cannot 
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CiS + n^ci =caci +ngs 

a For e\tr> gram (0 0C4 gm ) of mtrcunc clilond taken, 1 gr (0 0G4 
gm ) of fresh calcium sulpLid m 1 ounce (30 0 mils) of sterile water 
18 to be adimiiistcred mtraveiiouslj Wilms cautions that great care must 
bo exciciscd m securing a fresh solution of calcium sulpliid, since deten 
omted prtp'iratioua aio loxie on iccount of the delctcnous action of 
the calcium radical on licrac tissue Jl^drOoUi sulphid, which is an actue 
poison, IS also found in old solutions of this drug 

b Fresh caleniin sulphid 1 (0 004 gm ) to the ounce (30 0 mils) 

of water, la used as a medium for laaage 

c Calcium sulphid is giacn h^ mouth m doses of from 2 to 5 gr 
(0 13 to 0 32 gm ) cacrj two hours until tho signs of mcrcuriahsiu have 
passed awaj 

d STOiptoins are met the appropriate treatment as indicated 
In late casts comin^ under trcitiiunt the intravtuous route had lest bo 
adopted \\ ilms reports success in. the carlj eases bj gvvin^ the drug 
b\ mouth in do'ses of from 2 to 5 gr (0 13 to 0 32 gm ) This may bo 
continued until tho odor of sulplmrctUal hydrogen is plainly perceptible 
on the patient’s breath Then ibe quantity may bo diminished but tho 
administration is continued until all toxic symptoms disappear Calcium 
sulphid solutions for intraieuous administration should be freshly boiled, 
cooled and fillorod through paper and placed in tightly stoppered bottles 

3 Carter a antidote is fo«nd».d on the conception that mercuno 
chlond is reduced to mercurous clilond (calomel) m the presence of 
sodium phosphite This action seems to bo enhanced by the addition of 
sodium acetate as m the following 

Sodium plio«j>hite 10 gr (0 C5 gm ) 

Sodium acetate 5 gr (0 33 gm ) 

Water 4 oz (120 mils) 

Tlic above amount of sodium phosphite should be gntn for approximately 
e\erv gram (0 04 gm ) of mercury taken The aboac mixture is giicn 
by mouth every hour Intra\cnow9 use is alM possible 

4 The rationale for the use of tho hypophosphito solution is not 
so easily explained The reduction to he phosphite has been disprove 
by Fantus The solution used is as follows 

Sodium liypophospliite lo gr (10 o“0 

Hydrogen ptroxid 1*/. dram (CO mils) 

^ater dram (10 0 mils) 

If the amount of poison is known, ten times as much hypophospbite 
should be gntn Ibis solution diluted may bo used as a gastric la-vag? 



pntifoi 


G4J 

AfcNalb reports that m Chicago, from 190o to 1917 inclusive, out of 
1,^90 suicidal pomniDgs olliei than from illuminating gas, 714 or 51 1 
per cent used plieiiol for self destruction. In Philadelphia from 1910 
to 1021, 3o2 or G3 per cent of oU7 cases of self-destruction cho»e carbolic 
acid to terminate life Deaths from illummatinj, gas are not included in 
the latter senes 

The odor and even the taste of dilute phenol is not cntirLli dissimilar 
to the modern cheap 'nhisl>.> and 18 a result phenol has been taken in 
mistake for this Ixuerage In sur^jical practice the application of phenol 
to largo denuded area or even to the uuhrokeu skin has proved harmful 
In th^, early dajs of antisepsis the use of the T istcr spraj was responsible 
for no fen poisonings Occupational poisouing also is not ummportant 
due to the citcnsni usc of phenol m many ludustncs 

Absorption Metabolism and Excretion — Phenol is rapidlv absorbed 
from mucoua membranes md, thou,^h more slowh, through the unlroken 
skin In the intettiual canal absorption is at first rapid but later prub 
abh due to interference n ith the local blood cm ulation absorption is y try 
much retarded 

Pclkan and Whipple bayc carefully studied by means of animal 
experiments the normal metabolism of endogenous phenol They hate 
shown that muic than one half of the yolatile phenols yvhich ar ycr> 
toxic are oxidised by the mucous membranes of tho intestines the body 
fiuids and the liter The Kinauider are conjugated m the liter with 
sulphuric or ghcuronic acid and as phenyl sulphuric and phenyl glycuronio 
acid are rapidly eliminated by (be kidmyi 

As a result of the above experiments it may be assumed that exoe,enou9 
phenol yyill be mctalwlizcd in like manner and that the liter plats an 
important rclo m conjugating thit portion which is not oxidizrd Pclkan 
and Wliipplc state that free phenol appears m the blood for dboiit thirty 
minutes aud that conjugated phenols reach their hij^hest point during the 
first and second Lours aftir ingestion 

Phenol IS distnbutcd generally to ill body tusues As has been men 
tioued abotc more thin one-half if the phenol is rather promptly oxidized 
Ihe remainder is excreted largely by the urine as conjugated ethereal 
sulphites phenol gitcuronates pyrocatechiii, aud hydrochinon The two 
latter impart the smoky color to the nrme 

Traces of phenol Lite been found m (he sweat 
Pathology — Since phenol precipitate^ protoplism by changing the 
solubility of the cellular contents (Bastedol one expects to find definite 
and widespread destruction of all mucous membranes which hate come 
in contact ts ith this agent in roncentrated form The tissues of the mouth 
pharynx c ophagna and stomach lie at first whitened and corroded The 
miKous membnne ff the stomach mit prt ent the appearance of hating 
Ind the tips of (he nigu scared is with i hot non while the intencning 
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be necomplisbcd by uonnal silt or some of the alkaline solutions Sab- 
bdtini iiPoCS the use of the sulphur coiupound'i, h^diOoCn «iilplnd or 
sodium Ibiosulpliatc sohuioiio, such as gnrgks, tncinata and iMixidcniiio 
injections to iclic\c stom-ititis, colitis and to present or dela\ absorption 
Holm si\s, I feel lint in the bulphids ue b uc an nbsohite control oicr 
the action of niticur^ withm the system” 

bodiuni bicnrboiiatt Ins Ixtii iir^td as a drug uliitli is useful in 
mercuric clilond poisonnij, Fintus stales th it its iiitidotal action is duo, 
not to 1 precipitation of inercurj, hut to an intlnencc on llit mcrciin Iwdi 
pioteid reaition An c\ee3S of sodium bicuUuiate, is said to render nicr 
ewric eWorld k^a corio i\c V 5 per lent solution of sodium bicarlioiiate 
IS useful as a lavage or it ina> Ik. iiicorporiteJ in the alkaline drink meu 
tioned aboic or mij bo adininislcrcd b^ bowel 

bcu dehjdration is marked and edema is not present, Fiscliers 
solution should be inlrivcuoush Jhc diet should bo poor m fat 

uid proteins and rich m cirbohadrales for at Icist four ue-eks 

Ihi «lioik should be ooiiibatid b^ (he usual measures Vu alkaline 
moutli wash is useful and routine mouth clcinsiiiB b^ a qiiahtiid dentist 
IS beneficial 

Dicapsulatiou of the kidney docs not seem to liaio gnen faiorablc 
lesulta home plusuiaiis eoiUtiid that flic kidney should be rolicioJ uf 
Its cipsiile earlier and tint the results of this procedure would be better 
if not left as a Ia<)t resoit 

Transfusion of blood has %ct to prove itself a useful measure 
Vndor on and Hirrold hive irrigated flic lower bowel through a 
(ecostomv wound in bichlorni poisoniiio Too few instances of this pro 
icdnrc arc available m the litcratiuc to enable one to judge fairlj of 
Its luerits 

The writer hclicvcs that a frcitmeiit which eonihiiics the promising 
featwivs of the vhovc options, which docs not with vuuiucstiouiug futb 
trust chemical reactions, but vviiicli with zeal and iiitdligeiae eliminates, 
neutralizes alkahnizcs and above all actually removes tho poison from the 
sjstem before absorption will gam the best results 


PHENOL 
{CtiAohc Icicf) 

Occurrence — ^Eccause of the frequent use of phenol as a household 
disinfectant and on account of tlie fact that the public is widch acquainfcd 
with Its toxic action, accidental and suicidal poisonings from carbolic 
acid take place m this cowntrj with considerable frequeuev In the United 
States phenol is second onl^ to carbonic oxid as a cause of suicidal death 
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ITcI^all) reports that la Clucago, fiom 1 ’) 0 j to 1917 incJiisive, out of 
1,39C suicidal poisonings otLei than from illuminating ga« 71i or 51 1 
per ceut u«ed phenol for self destruction In Philadelphia from 1910 
to 1921, 302 or 03 per cent of 507 cases of self destruction chose cirhohc 
acid to termiuatc lift Deaths from lUuminatm^ ^as are not included m 
the latter senes 

The odor and c\en the taste of dilute phenol is not cntiielj dissimilar 
to the modcru cheap whisk> and is a le ult phenol has been taken in 
mistake for this bcicraQt In surgical practice the application of phenol 
to a largo denuded area or eaen to the unbroken skin has proaed harmful 
In the earlv daas of autisipsis the use of the Lister spraa was responsible 
for no few poisonings Occupational poisoning also is not unimportant 
due to the extensile use of phenol in raanv ludustnes 

Absorption Metabolism and Excretion — 1 henol is rapidly absorbed 
from mucous membranes and though more slowh, through the unbroken 
skin In the intestinal canal ahs« rption is at first rapid but later prob- 
ablj due to interfereuce with the loeal blood cirmlatioa absorption is \ery 
much retarded 

Pelkau Slid Whipple ha\e cirefnllj studied bi means of animal 
experiments the noimsl metabolism of endo,»euou« phenol The> haie 
shomi that more than one half of the \olatilc phenols ^vhlth ar^, ver> 
toxic arc oxidized b\ the mucous membranes of the intestines, the hod> 
fluids and the liier The remainder ire conjugated m the Iner with 
sulphuric orghcuronic acid and aa pbenil sulphuric and pheii\I gheurome 
acid arc rapidly eliminated b\ the kidneis 

Vs a result of the aboM experiments it mis be assumed that exogenous 
phenol will bo inetalwlizcd in like manner and that the In or pla\« an 
important rule in conjugating that portion which is not oxidized Pelkan 
and Whipple state that fne phenol nppoats lu the blood for about thirty 
minutes and that eonju^^ated j>hpnols reach their highest point dunng the 
first and second liours after ingestmn 

1 henol IS distributed gem rally to ill body tissues As has been men 
tioncd iboic more than one half of the pheuol is rather prompth oxidized 
The remainder is excreted Jargeh by the unae as conjiij^atcd ethereal 
sulphates phenol gheuronates pirocatcehm, and hjdrochinon The two 
latter impart the smokj color to the utme 

Traces of phenol hare been found m the sweat 
Pathology — Since phenol precipitates protoplasm bj changing the 
solubiht\ of the cellular contents (Bistedo), one expects to find definite 
and widespread destruction of all mucous membranes yvhich hive come 
in contact with this a^ent in concentrated form The tis ues of the mouth 
phar\nx c ophagus and stomach are at first whitened and conoded The 
mucous nicmbnne of the stomach max present the appearance of having 
liad the tips of the nigai seircd is with i hot non whilo the intenening 
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mucous membraue appears normal, having been ‘'hardened and fixed” in 
situ Again the stomach lining, maj present an aiigrj red appearance with 
spots of erosion Perforation of the stomach sometimes occurs The 
characteristic odor of carbolic icid is frequently defected on opening the 
stomach and intestines The blood is often dark in color and fluid, the 
lungs congested and the icuous system engorged Tlio brain and its 
membranes usually show no thongo except occasional congestion There 
are no other characteristic pathologic findings 

Fatal Dose — Solliuanii states that the lethal dose vanes from 8 5 
to CO gm h\ mouth although dingeroiis avmptoms hue occurred from 
much smaller doses Death has becu reported from the ingestion by au 
adult female of 1 5 gm Ihe average suicidal draught m this country is 
believed by ifacht to be about 1 ounce This writer states that, assuming 
the average weight of man is 70 kg, the lethal dose for the dog approaches 
that for man that is, 0 5 mils per kg of weight 

Symptoms — Local — Tlio local symptoms are those which arise from 
the contact of mucous membranes with au energetic corrosiro poison and 
arc prompt ni occurrence If taken by mouth the mucous covenng of 
the lips checks and pliirvnx is whitciud and hardened Tlieio mav he 
whitened patches or hichs over the neck or upper chest where phenol 
has been spilled at the time of swallowing The appearance of this car 
boho bum is rather characteristic The breath is heavy with the odor 
of phenol The patient complains of intense thirst and great burning 
of tlu3 mouth and throat and dysphagia is present to a marked degree 
\bdommal pain is craiiiplike and often of such severity as to cause the 
patient to double up with a^ony 

General — General etfccls occur almost immediately Dependent on 
the amount and concentration of drug taken as well as the contents of the 
stomach, the patient will exhibit carJv grarc signs with drowsiness aud 
speedy dissolution or tho local svmptoms will dominate the picture Not 
infrcquentlv the patient fiist cxliibits fear or anxiety, mental depression, 
twitchings weakness aud convulsions The blood prcs'jure is low, tho 
heart action is depressed, the pulse slow and irregular, the vasomotor 
svstem IS unstable, the skm bciUj, cold and moist. The pupils aie coo 
tracted, the conyunctivai being often inscusihlo to the touch The respira 
tory rate is slowed and as the prostration increases the temperature be 
comes subnormal In fatal eases the patient lapses into unconsciousness, 
the respiration becomes more labored and dcatli results from paralysis of 
the respiratory center Isaacs states that in his series the cases which 
iccovcred did not remain unconscious longer than from five to seven hours 
In extensive bums of the skm with carbolic acid, general symptoms occur 
as a result of a toxicosis from local absorption Albuminuria, abdominal 
pam and bloody stools have been observed to occur following cutaneous 
absorption 
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Jnmri/ — The urine la scanty, smol-y in color, usually well loaded 
wuli albumin and ta^ts Hemoglobin or bile pigments may be prt cut 
riitiiol cannot alwajs Iw ibolatud from the unnc There is usually an 
absence of sulplntLS as is attested the absem-e of precipitation with 
barium clilond This Jatfir fact is of wme diagnostic importance At 
times when the kidney has rcceued gro« imult from phenol both micro 
scopic aud macroscopic blocd is seen in the ariue 

Diagnosis — This is ntver diflunilt The histor> the white pellicle 
on the tongue with the characteristic odor of the breath, and the smoky 
unne with the absence of mlphates facilitate a corrtet «olntion Circutn 
stantial evidence will in mani cases dt-termine the diagnosis 

Prognosis — The danger to life in jiheuol poisoning is not always com 
mensurato with cither tho time which has elapsed since poisoning or the 
amount of dru^ taken althoUj,h these are very important factors m esti 
mating the thancea of recoieiy If the stomach contained food the 
prognosis is very much brighter than would be the case were the oppo«ite 
true Coma maj exist almost from the «lart and the patient ncM-r 
conscjousnoss fven in cases where there has been so collapse or marked 
csdiarotio action, depression of the heart and the center of respiration may 
ensue after some hours and may deepen into death \cuto nephritis not 
rarely develops and endangers life Cicatricial contractions may ensuo 
as a result of extensno eschars Heath within tweurt four hours is Che 
rule m most fatal cases 

Preventive Treatment — Caic should be exorcised in the use of phenol 
dressings on broken or even on unhrokeu skm Particularly should phenol 
taginal douches, bladder or abscess ca\it\ irruntiotis Le carefully con 
sidcred as to the danger of toxic abcorption Carbolic solutions should 
le used With extreme care in tho ticatmcnt of the newborn Vn appeal 
to the press on a prcientive medicine basis to omit graphiu. detailed 
descriptions of suicid s b^ this drug would tend to lessen its use as an 
agent of self distruetiom 

Local Treatment^ — Xf phenol has been accidentally 'ipplied to tho 
skin prompt washing with an alcoholic solution IS immediately efficacious 
If earbohu acid has been taken by mouth prompt washing of the oral 
cavitj with alcohol will prevent biiroiug and remove the adherent acid 
in Solution The action of alcohol is not a tbcniical neutralization hut a 
solvent one, tlierefore, tho alcoholic phenol solution must be expelled &s 
soon as possible 

For spoedj rcftrccco the systemic Ircitmcnt of phenol poisoning maj 
bo outlined as follows 

1 Eemovnl of poison from tho stomach by lavige 

2 If no tube is available, produce emesis bj requiring the patient 
to drink large quantities of warm water 
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3 Use in order of efiicacj and east of n; \il ibilitj as a langt 
a. Warm WTtcr 3 to C quirts 

h Sodium bicarbonate soJutioii, ^ ptr CLiif 
c Glauber 8 salt (sodium sulpli Ue) solution (conctntrated) 
d Vlcoliol, lU to 30 ptr tent 

4 Lca\c 2 to 3 ounces of 50 per etiit ungiitsuim sulphate solution 
m the stomach 

A more dctiilcd mention of the mtioinle iiid the nittliods of eoiT>ing 
out those treatments fitiins justified 

Lavage with Warm Water — Ihe phtMcmi sliould jilict lii« fir^t 
loliaiiCL on mcdi uitt il)> rii»o\nig the phoind from the stomach If cou 
centrated phenol in large aiiiount has bttii taken the stomich tube mat 
do doim^jC hj faionng pirfontion of i corroded stomach wall In spite 
of the mass of experiment il oidcnce aiailallt m the literature relative 
to clicinicul ncutnlirntion or altcrntiou to less toxic siibst uicc«, jn all tv pcs 
of poi«oumg the supcnoritj of the actual removal of the offending drug 
over anj and nil methods needs no coniiiKiit In the abscnco of anv of tlo 
special solutions mcntioiud nlnive, vv mu water in larpC qunntitics is to 
bo used Lnvn^e slioiild lie prncticcd even tlioUoh on hour or more has 
clnpscd Since poisoimig, for a fair percentaeC of the drug inij reiaam 
for a considerable tune umbsorlicd bj the stomich due to tho vascular 
spasm produced hv Us irritant and corrosive action 

Lavage with Sodium Bicarbonate Solution— l')22, reports 
tint m his Iniids a 5 per cent solution of sodium bicarbonato has been 
most useful He uses from 3 to C quarts of this solution in washing iho 
stomach and lo ives from 2 to 4 ounces of i CO per cent lu ignosium sulphate 
solution m the stomach This drug Ins the added advmtigo of being 
usiiallv procunblc from the household supplies Isaacs believes that the 
bicarbonate of soda exerts its beneficial lesult bj hastcmiig ohminatioa 
of phenol aud bj preventing Lidnev damage lie reports that the stay 
m the hospital of patients who are tn. itcd with sodium bicarbonate as 
a lavage and intravenously i» shortened 

Lavage with Concentrated Sodium Sulphate Solution — A concen 
trated solution of sodium sulphate oi Glauber's salt should be placed next 
m order of importance as a lavi^c because of its cfficiencv and arailabihtj 
Xhe use of this drug m phenol poisoning was first suggested by Baumann 
m 1870 Ilia belief as to its efficacy his led mam others to attempt 
to confirm his findings Cema and Cafrawy working mdcpeudcntlv con 
firmed the value of this «aU while Kuster, Tauber and others doubt its 
usefulness ilaeht in bis admirable study prefers it to any other drii? 
Glaubers salt, however, is probably not a ehcmital antidote but possiWj 
delays absorption and perhaps hastens eluuiiijtioii by producing P«rga 
tioii '^ollmann and Brown affirm that sodium sulphate is not a chemmat 
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antidote for phenol in arnto poisonuig Tlie^ show that i combination 
does not take place outside of the body either in neutral weaily alkaline 
or weakly acid solutions There is no eMdeute produced b\ these writers 
to proie that, when intraxenouslj, the effects of phenol are modified 
in auj degree bj solutions of Glaubers salts ks to the litter statement, 
ill ire not in iccord as some bclieie that with the sulphate a non poisonous 
pheujl sulphonatt is formed It has been shown, howeier that phenol 
combines with great ease with or^amc sulphur compounds when oxidation 
into sulphuric acid is taking plate 

'>odium sulphate maj be used intraicnousl^ in a 1 to 2 per cent sferilo 
solution and fnmi oOO to 1 000 mils injtctcil 

Lavage with Alcohol — Since the drimiti exhibition of Dr S D 
Powell of Iscw lork Cit> m IhJO who washed his hands in pure car 
bohe acid and thiu likewise m alcohol without an% apparent barm to 
lumself, alcohol has been tboUoht b\ som® to be a true chemical antidote 
for phenol Buchanan KcU> Phelps and others believed alcohol to bo 
an antidote of great worth and officicncv Claike and Brown in IJOO 
after making a careful scirch of the literature wcie inclined to believe 
that alcohol ns a lavage added nothing to the chance of recovery of the 
patients BO treated as compared with other methods Later these iincsti 
gators, after cxpcniucntal experience concluded that alcohol as a lavage 
was an effective mode of treatment klacbt 1 stroiigl} believed as a 
result of pametnkiiig and exhaustive animal experiments that alcoholic 
solutions put into the stomach after phenol poisoning b^ increasing the 
solubihtj of phenol actually aggravate tho damage alreadj done Ho 
states that lu his researches alcohol which is ingeatod before the entrance 
of phenol into the sjstem seems to affect favorably tho patient s chances 
for recoverj 

Clarke and Brown ijOO concluded that alcohol is onlv effective when 
phenol 18 still lu the stomadi and that it doea not di«plaj any marked 
supenont} over water ns a medium for lavage They recommend imme 
dnlo lavage with a 10 per cent alcohol aolntion followed bv plain wafer m 
plenteous quantities 

Symptomatic Treatment — 1 latt in 1*01 asserted that vinegar or 
dilute acetic acid was valuable in preventing bums bv phenol when acci 
dontallv applied to tho skm or nuieuus membranes The writer has had 
no cxpeiti lice with thur iiw 

For tho gastric distress ortlioform or oven morphia may bo required 
For tho bleeding from tho gastro'intcstinal tract calcium lactate or horse 
scrum uiaj be required 

Caro should bo exercised in passing the sfouiach tube? when uncon 
«C10US11C 3 exists Vt least one death is on kcoiJ as a result of the 
tulK. luviiip. entered tlio trachci the patient drowning from tho lav ago 
selufion 
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Artificial respiration may be useful in Buildiu depression of tho 
rt'ipintor} center 

Duo to the toxic effect of phenol on the licirt, strychnin and atropin 
maj bo required Iiitraieiious administration of saline solution ma) be 
icquired to preient circulatory collapse Fischer's solution, which con 
sists of sodium chlorid 1 4 per cent, sodium carbonate 0 37 per cent, 
and water 500 mill, is laluiblo for iiitriicnous administration Paats 
rocomitienda a 2 per cent magnesium sulphate solution gucu by rein 
External beat la often useful to combat shock 

Some ob^enors idiisc against the use of oilj remedies Ic&t absorption 
bo accekiated Diluted rn> whites of Cj,g8 and mucilaginous drmka in 
largo amounts haie been urged by some writers as useful 

Ibc patient should bo required to remain in bed until all signs of 
renal irritation hayo passed 


CYANID POISONING 

{Hydrocxiamc Icirf //CA Vrus^ic Ick/ — VotamuviCyanid-^ 
SodtUitX’ Cyantd) 

Occurrence — Whilo accidental or suicidal pomniii„ with h^d^o- 
cyamc acid or its e>aiiid dcruatucs is not as frequently obserted as is 
the case yvith some of the other dr»o8 mentioned in tins chapter, jet tho 
Molent and ofttiiuea quickly fatal action of this drug or its salts justifies 
a description of the symptoms which result from its toxic notion as well as 
mention of the chief indications for treatment 

In the senes mentioned elsewhere (carbonic oxid poisoning) which 
consisted of tlie drug suicides iii Fiiiladclphia from 1910 to 1''31 mclti 
sue, only 43 or slightly less than 3 per cent of 1,420 Mctnns of self dcstnic 
tion chose cjanid In homicidal i»oisonitig3 about 0 5 per cent of retorded 
cases result from the use of prussic acid or its salts 

Small amounts of prussic acid arc found in glucosidal form, such as 
amjgdalm m apple seeds, peach kernels, apricots, dierne®, plum®, cherry 
laurel and the bark of tbo yMld clitrry Ihe oil of bitter almonds use 
as a flayonng extract contains four times aa much piussic acid as dnes 
the oflicial U S P preparation of the same name The defense m eases 
of suspected criminal poisonings has striyen to proi c the possibilit' of e 
prussic acid isolated from stomach contents being derned fium the abo'o 
fruits Apricot, peach and cherry kernels consumed in large quantities 
by children bavo caused death 

Not a few fata' tics haye been reported as a remit of inhaling 0 
cyanid vapors of mseeticides The use of this gas as an msettici e is 
not as common in the United States as was formerly the ease, althoug i“ 



Cl iXID POI&OlfING G49 

the growth of citrous fruits in Caitlomta and FJorida tliese rapors aro 
still used at times In some cities tte health authorities ha\e used cjauid 
vipors as a means of fumigation X-amhert reports a fatal case of poison 
iDg b} this gas in a 'worker who wis disinfecting a room luhner states 
that clothing and fabrics absorb the gas xeadilj and retain it for some 
time He reports the poisoning of 100 soldiers ■who donned tlieir clotbiUg 
too soon after delousiiig with c^anid gas Wiikes describes poisoning bj 
b^druceauic acid thiough a uit on the finger of a druggist handling this 
chemical The cleaning of sihcnrare b> means of compounds containing 
lijdrocjanie acid has resulted in poisonings which are fortunatelj not 
usually of a fatal nature 

Of historical lutcrcsl is tho turn of fate which caused the chemist 
ScLcclc to die ns a result of tlie inhalation of the gases from hjdrocjamc 
acid which he bad discoicrtd 

Absorption Metabolism and Excretion — hilo the rate of nb orp- 
tiOQ from tho stomach depends upon whether this organ contains food 
;^ct this assimilation in cicr> case is \cn rapid Absorption takes place 
quicklj through the rrspiraton tract when the tapors of this substanco 
nre inhaled Irussic acid can be taken into the boch through the biokon 
skin and to a less degree when the epidermal Ia>cr is intact 

Prusaio acid and its dernatnes undergo aery rapid decomposition m 
the boJ>, a part combining with the molecular sulphur to form sulpho 
c>aind8 Another poition of this poison is excreted b> the lungs tin 
changed gmiig tho characteristic odor to the breath We do not know 
tho fate of tho remainder 

Bastedo states that m Itrgc doses the power of the cell protoplasm to 
utilize oxvgcu IS dcstrovcJ «o that the venous and arterial blyod are of the 
same color and molecuhr a<spli>xia icsults There is no adequate pioof 
that any widespread eoiubinatiou with hemoglobin such as is seen in 
carbonic oxid poisomn^, tikes place although not a few writers refer to 
the creation of a caaidiemo^lobm in poisoning with this drug 

The sulphocjamJa arc eliminated in the urine Tho excretion of 
unchanged hjdrocjanic acid by the rt'ipiratory app ratus has been men 
tionod aboic 

Pathology — Theie arc few characten'>tic patholopc findings in 
jmissic acid poisouiiip Upon abdominal incision tho plnsician often 
dctoi ts tho cL iractcn«tie odor of bitter almonds The blood is fluid from 
some intcrfcreucc with the action of the blood coagulative ferments The 
color IS often bright red, although in some instances the dark red color of 
icuoiis blood IS secu 

Iho CMS are often glistcmiio and staring, the pupils dilated and the 
jaws set 

Tliere is congestion of the Ti<sicra The mucous membiancs of the 
gi«fro-mf estiiial tr ict especially if potassium aiud has been ingested, are 
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Artificiil respiration may be nscfnl in sudden depression of tho 
respirator} center 

Due to the toxic cifcct of phenol ou the lieirt, str}thnm and atropm 
lua} be required lutiaicnous aduimistratiou of saline solution may be 
lequircd to preicnt circulUory colhp c Fischers solution, which con 
sists of sodium chlorid 1 4 per cent, sodium carbonate 0 37 per cent, 
and water 500 miN, is lahiahlo for iiitriicnoua aJiniiiistntion Paau 
rtcommends a 2 per cent magnesium sulphate solution giicn b} rein 
External beat is often U'lcfnl to combat shock 

Some obseners advise against the use of oil} remedies lest absorption 
bo aecePiatcd Diluted raw whites of and mucilaginous drinks in 
largo amounts lino been mged by some writers as useful 

Ibc patient should l>e retpured to rciiiaiii m bed until all signs of 
renal irritation have passed 


CYANID POISONING 

{Uydrocijanic ietd IICN Vrus’ne \cjd — PolasnumCyamd— 
Sodium Cyanid) 

Occurrence— While accidental or suicidal poi«oiun[, with Lvdro* 
cvanic acid or its c}aiiid dcrivatncs is not as freiiucntl} observed as is 
the case with some of the other drugs mentioned m this chapter, }et tiie 
violent and ofttimes quichl} f ital action of this dnig or its salts justihca 
a description of the svuipfoms which result from its toxic ac ion as well as 
incntioD of the chief indications for treatment 

In the series mentioned cJ*«wLcro (carbonic oxid poisoning) which 
consisted of tlie drug suicides in Philadelphia from 1910 to 1 J21 mclu 
sne, onl} 43 or slightl} less than 3 percent of 1,429 victims of self destruc 
tion chose c} anid In homicidal poisonings about 0 5 per cent of recorded 
eases result from the use of prussic acid or its salts 

Small amounts of prussic acid are found in (,Iueo3idal form, such as 
am}gdalin in apple seeds, peach kernels, apricot^, cherric«, plum , cherry 
laurel and the bark of tho vvild cherry The oil of hitter almonds uscd 
as a flavoring extract contains four times as much piiissic acid as docs 
the official U S P preparation of the same name Ihe defense m cas^ 
of suspected criminal poisonings has striven to piovo the possibility of t ic 
prussic acid isolated from stomach contents hoiiig derived from the above 
fruits Apneot, peach and cherry kernels consumed in large quantities 
by children have caused death . 

Not a few fata’ tics have been reported as a result of inhaling 8 
cvanid vapors of insecticides Ihe use of this ^as as an insccUcidc « 
not as common in the United States as was fonuerly the case, aItho«S“ 
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action IS ^iiJe^pread, tlie end result is m cicr\ way similar to that seen 
in carbonic oxiJ poisoning m •which tho o'x^g.cii and hemoglobin union docs 
not take place 

An eirlj icrj brief stimulationoftheiomitiug ^c8pl^ator^ vagus and 
lasomotor centers with a comapondmg functional activity has been 
described 

Vertigo, headache, palpitation, faintness and convulsions are often the 
first signs of poisoning \ cry early dyspnea is noted which soon becomes 
urgent The breathing is peculiar m the fact that the inspirations are 
«linrt and pin^ while the evpiriton time la inuih proloii^jCd On the 
other hand the patient maj be found m an unconscious state with pupils 
dilated, eics open and staring weak pulse and e,i«ping much slowed 
icspirationa Death often is little delated when the latter picture is 
presented 

In tho so-called apoplectic form of poisoning which takes place when 
ki^ doses ha\c been swallowed (be patient be-cumes unconscious almost 
immediateh Again ho mat sta^^er and fall to the ground with glassy 
and protruding ejes cold extremities set jaw and blood\ froth exuding 
from the mouth Such a group of 8>Diplo]D8 has been mistaken for 
cerebral apoplcM In cases surining for longer periods tho bod> carlv 
bicomea rigid and tho tome and clonic con\uI«i\e states aro not long 
dcla^cd m makin^ their appearance Death ina\ take place during a con 
•rulsiOQ or may be delated until biouglii about b\ exhaustion or a terminal 
pneumonia 

Mittcnzweig reports two cases of ctamd poisoning which sunned 
the initial acute toxemia and later suffered serious aftereffects due to 
irreparable brain injun TUcb© consist* d of cephalalgia, cardiac depres 
Sion, voluntarj muscular wcakne«3 with moderate reaction of degeneration 
sleeplessness loss of appctito and aiuinia The usual earl\ dissolution 
has permitted but little stud\ of tins central nenous svstem damage 

l^eventive Treatment — The mere meution of tin possibilities of 
poisoning as set forth under tho head of occurrence ought to suggest 
pri\enti\o measures The oil of bitter almonds can lie freed of prussic 
acid b\ treating with an iron salt and distilliiiig This flaionng extract 
should be made safe for use by sueb a purification It is questionable 
whether the medicinal use of prusoic acid either in concentrated or dilute 
form IS either necessary or justified The Ocmiau Government at one 
tune piolubited tho uac of hydrocyanic acid ^.as except b\ the military 
aiitliontus as a vermin exterminator This regulation has been modified 
o pennit its uso by one company which now has sole control of this 
practice 

Immediate Treatment — Treatuiwit mu«t be very prompt The 
stomach should be immediately washed with an antidotal solution These 
e'onsist of oxidizing agents such as 
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icddrucd and soiiietimta ci.tli>motic In i case \\hicli m is rcccnth i ire- 
full^ studied h\ LamOeit and his issociatts jn mLicU fho patient sunned 
for seventeen dajs after the inhalation of the jjas of hydrocyanic atid, 
mmioroiis small hemorrhages in the hrajii tissue ntre fount) 3his nas 
the ease cliitfly m the front'll 'iinl occipital rCoions, these cliiDota lieiiio 
seen ill both the cortical and niidii]Iar> auhst nice llie ccrckllum “ctmed 
to lia\e rcctncd the gicaUst injury for Iieic in irhtd cclliilai destruction 
was noted 'lliis writer hohtus lint so little is known of the possibilities 
uf ccicbril dinii^t by Indrocyamc acid because life is rarely prolonged 
for a sufheunt period of time for these lesions to develop 

Fatal Dose — Iho lethal dosc of the luliydioiis icid (IICN) is about 
I (0 Ob gm ), of jwta&snim c\auiJ (JvCJf) 3 to 5 gr (0 2 to 0 3 gm 1, 
of tin dilute form of tlio acid about 37 gr (2 5 mils) I rum <0 to Hi 
bitter almond seeds have gneii rise to a fatal poisoning The largest 
do e reiwrted from which recovtrv has taken place is 2 -i gr (0 1 1 gni ) 
of the absolute acid Koclsch slates lint workmen may bo crposcd for 
'tars to a 0 OJ m^ per liter of air concentration of hydioc'ajiic acid gas 
vapoi and suffer littlo injury 

Diagnosis — '^omttuiH& (mic i» iioteivcn for my dngnosfjc c«timato 
of the cuise the nature of the diHicnlty being later solved b> tlie pathologist 
or the chemist Jlie npid onset, the odor of the breath, the sudden uuceiii 
sciousiiess the violent coiiviilsiuns iiid ilio jK.'cnhar character of the breath 
iiig together with the anamnesis usually point with siiihcietit dctinitciicvs 
to the cause In no other drug poisoning must a diagnosis bo naclied 
more quickly or treatment instituted more promptly if life is to Iw 
preserved 

Prognosis — The mort ility lift is vtiv high niigiiig fi'oni 1)0 to 
per cent If the patient survives an hour the outlook for rcoovcrv is moio 
favorable liccovery Ins taken plico when several times the lethal do'-c 
has gamed entrance info the hodv The amount of the drug ingested or 
the duration of the e\po«iiiic to fho vapor will dctorinino the outlook for 
life m a large measure The po^isibility of permanent d linage to nene 
or hram tissue must not be forgotten 

Symptoms — The svinptoiii& aiisiUo aftci the nigtsfioii of liydiogcn 
cyamd arc verv prompt and aic those of a general protoplasmic poison 
This cxtremelv rapid and widespread action wliicli licgins ilniost Ufore 
the dnig has left the moiilli ofttimes nukes the visit of the plnsician 
fiuitleas because death Ins alrcadv taken place When smaller doses have 
been taken the picture is th it of an asphvxia due to the inability of the 
body to utiliae the oxygen bnnight to it tissues by tho ird blood 
cells , 

Fyyald btlieyes that prussic acid destroys tho blood liemase and thus 
interferes with the liberation of oxygen from its oxyhemoglobin state 
Oxygen utili7ition by the tissues is thus made impossible and, yybero tHs 
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General — \rtifici il respiration b\ the Schafer method •should he 
hc^m at once and continued as long as the heart heats This ovill tend to 
fa\or the elimination of that part of the drug which is excreted bv 
the lungs 

The weakened heart should he supported Lj the exhibition of caffein, 
cainnhcr and atropin In podermatic lUa Tlie jiatient s vital processes mav 
he stimulated h^ dashing cold water over the face and head and by the 
coutinuoua inhalation of aromatic spirits of ammonia Exterrial heat 
should he applied and the heart’s power conserved by absolute quietude 
ou the part of the patient 

Finally the plijiieian must bend everv effort to remove from the 
stomach the poison before absorption takes place This i‘« rareh jiossible 
due to the lijituinolike speed with which the drug enters the circulation 
When absorption has taken place svauptomatic treatment onlj is indi 
cated If tlio ferrous sulphite antidote is immcdiatch available, much 
good can be expected from its use 


ABSENia 

Occurrence — Of all (he diu,«s wlnclt have been used as homicidal 
agents arsenic has without douht been most frcquontl> chosen Yi'scnie 
as the tno\id ks Oa lends itself f<> this purpose largely because it is 
tasteless and practicalh odorless aiul can be admimsteicd in food without 
much fear of detection by the victim Besides being one of the oldest 
aud best known of poisons it is also a dangerous tool in the hands of the 
inalefaetor bccau«e its toxic svuiptoms frequently resemble those which 
are usually a^criKol to certain more or leas easilv recegnizcd morbid con 
ditious riic writer refers to the similarity between tho symptoms of 
poisoning with repeated small dooes of arsenic and those of cholera nostras 
or of certain food poi'^mings Witthaus has 'studied the motives involved 
in 1 000 cases of ai'scmc poisoning with the following rather startling 
results 

Per Cent 


Ifomicidal 42 6 

Suicidal 23 0 

Accidental 20 0 

Abortifacient 3 3 

Quack mc'dieines 0 4 

Motive unknown 10 7 


Tho knowledge on tho part of the public of tlio very toxic nature of this 
dnig makes it, as shown by tho above table, not unpopular is a means 
of suicide 
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1 ^^drogen pcroxid, 30 per cent 

2 Potassmm penn ingiiiafc, 1/^ to y_ per cent 

3 Sodium tliiosulplijle, 1 jwr cent 

4 Pern li\di-o\idiim cum iiiigncsii oxido 

Of tlie nbo\c, Indro^eu ptroxid a\i 11 proLnblj be flic choice bocaw&c of its 
greater a^ailabilit\ It is said to be iijiccialh ctfaeiont if the stomach is 
ciiipt\, althouoh file ali&oiption of L>drOotn c^anid is so rapid that no 
antidote is successful Iho chemical action of this agent raaj bo expressed 
ns follows 

2 nON + II O, = (CO) + (Nil )a 

llartiu and O’Pricii li*\\c made an adniiriblc stud^ of flio cfEcicnej 
of the xanona supposed aiitidolil substances in c>anid poisonuip Ihcso 
expenmouters conclude that the pcroxid of hydrogen js too slow m its 
iction to bo of practical use It is also stated th it the presence of the 
ludrochloric acid lu the «l«niacli del i^s this drUj, m chomicallv anlidotino 
tlie c>anid8 Cobilt dilorid (Co Cl ) lias been ad\i8cd because of the 
known test tube formation of cobilt c^amd, a hinult«3 compouiiJ, when 
h>droc\aiuc acid la brou^lit m contact witli this ij,tnt. Cobalt chlorid 
IS, however verv touc and, since the danger of m excess of this prepara 
tiou IS far from negligible, it should not bo u'cd Ferrous sulphate in an 
alkaline solution piuduccs in the presence of cjauids the ficbh 
fcrrocvanids Since these salts are harmless even in excess, a 6tud;> of 
the literature seems to favor their use over other antidotal drugs which 
have been rocoimnindcd Owing to the difficultv of keeping iron salts in 
solution, Jiartm and 0 Pricii recommend the preparation of the following 
solutions as a means of having (his antidote alwavs ready for imme- 
diate use 

1 Ferrous sulphate (»3 per cent solution) 1 o? (30 mils) in sealed ampule 

2 Potassium lijilroxid (5 jwr cent solution) 1 or (30 nnla) m scakd ampule 

3 JIagnesium oxiil ‘jO ^r (‘^ gm ) 

4 ^\ater ‘-jO nul« 

Tins mixturo will neutralize almost iiistantlv about 5 gin (0 SO gr ) of 
potassium cjanid which roiighlv represents tho maximum dose of this 
jioison which is likclv to be token 

Sodium thiosulphate nnj be used mtravcnouslj in 0 5 to 1 per cent 
solutions with 0 6 per cent sodium cblond solution This drug also has 
been used with some success m 3 per cent solutions given under the skm 
m amounts of 10 to IG ounces (300 to *>00 miU) \ cutsection with salnio 
transfusion has its advocates and should bo tried if other treatment docs 
not avail 
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IS uo detoxicating action of tJio Iner m iCoanl to tins drug as poisoning 
takes place as cortalul^ in do^a from tlie injection of arsenic into the 
mesenteric \eins as from injection into the jugular llio Iner series only 
to delay tnassne eutraiico into the j^eneral circulation After absorption 
arsenic is largch found m the Idood-corpuscks lathcr than in the blood 
senim 

Vrsenic is excictcd by the iiniu feces awe it milk and epithelium 
Hinimatiou after administration per orcni is largeh bi the fcccs after 
hvjxidennic or intriuciioiia injection bi the kidiiccs nid skin Vfter 
administration per rcctuiu aiscuie ib said to haio been detected in the 
stomach Lliminatioii lie^ins from 2 fy b boun> after ingestion and iisualh 
reHjuirea from 3 to 10 dajs for completion although ishepherd states that 
aratnic mis detected m the urine 111 di>a after 7 doses of neosalrarsan 
had been gicen at wceklj mtenals 

Pathology — llieie aie no external jiccifit cliaruteu tu» uhicli 
denote that jioisomiig from aisciuc Ins taken place The skm ma\ be 
boniewhat ictenc as a result of n clicmicsl hepititis The author has 
obsened 4 cases of an arM.nical exfolntiec demntitis follouing the admin 
istratiuii of aisplieuaiiun in uliub the di iiuiiuatiou rc'sembUd tbit ful 
louiu, a scecro scarlatmal rash lu n «enc$ of 2 GOO admimstratious 
of arsphenamin thcie ucu two such ca^c« Tlieio are observed abundant 
(iideuces of toxic utiun on the gistrei-iutestiu-il tract when the abdomen 
18 opened V gastritis toxic in iiilure wbuh is ecen eieii though the 
poisoning IS the ixsull of hipodtniuc mjcetioii is uBiialh present with 
itoas of erosion wlinh iiiae reich (he deeper coats of the stonneh oi 
intestines This fact is explained when we remember the actne cxcretorv 
role phjf-d b% the gaetric imieo a Fi’ccjueiitlj in the large intestine the 
mucous immlrano is remoetd fiom more orlexs estensive areas ns a result 
of a toxic necrosis these clniij^es taking place within two or three hours 
111 aminals after «iibcuf imvus injection The intestines ma% contain 
lar^ »iuaiitities of the soolkd rue water duid There is usually 
seen a fatti degeneration with elouda sweHmg and proliferation of cells 
of the hepatic pirciidiMni, although thc'se changes are rarch as marked 
s 111 plioaplionis poisoning The kidiieia show the presence of a nephritis 
m which liotli the aa ciilar and tubular elemeuts sliaro The tubules are 
U'unlK found to be full of k>alm droplets and degenerated epithelial 
debris 

kccKvincives m the Ufl xcutricaUv mMvatduun arc i\ot uif\e<\uenlh 
seen and aro thought bj ’soint obseixcib to In. {leeiiliar to arsenic poison 
iiig rnialK tlicie is often a great aanaiice between the anfcmortcni 
clmicil picture and tin pre ence of inflammatory changes postmortem 

Fatal Dose — The lethal do'« a irics with the olubilitv of the prcpi 
latioii and the iiidiMdiial idiosancriSN of the patient Of the tnoxid 
2 to o gr (0 1 to 0 1 giu ) IS usually fatal but recoicrj has oeeurred 



Qoi VCCIDLKTU SUICIDVI POIbOXING 

Int poicous and insecticides, such as Pans green, London purplo or 
Bordeaux niixtuie depend latfech on arsenic for their cflieac\ The use 
of this dnie. b\ Mttninriaiia, either as a component of soap or as a drug 
to increase the ^Iosmucss of the horse’s coat, luaj lead to accidental poison 
mg as a result of di'ilica Uin,^ u‘«cd h^ stable attendants both for the misiDg 
of the dnio ami for diiuhiiij, purposes V sohitiou of sodium arscnifc is 
bometnnes used is a Mced Liller, Willcox reporting 5 cases of accidental 
jmisoiiing fioiii this '■ouice Solutions of an>onic are il«o used as a duep 
dip and those emplo^id lu hcnhng are sometimes ‘iccidcutallj poisoned 
from the iiiQistion of this solution 

As a source of occupitiounl disease, |xiisomng Mith arsenic is not 
usualB seen lu an acute form Those cuiplo>cd lu the miinug and sciub- 
biug of certain ores iiiaktrs and users of certain djes and paints, taxi 
ilermists and fiiriicrs, miniif icturors of iiisccficidcs, artificial llouer<i, 
nail paper particularH of grctn color, arc sometiims kiiomi to ahsorh 
arsenic in toxic doses 

Medicinal Use — Iho incicisiiig iiid flt(lll^nll^ iiidi'Crimiuatc and 
ill adMsed u«c of aracmc-coutainiiig preparations m the intravenous treat 
inent of svpliihs has led to man^ uiifortuualo poisonings Pioluugod iiso 
of Ponlers solution and other preparations containinj, arsenic has occa 
siouallv resulted m iiiucit harm (u the patient Fortiiintcl^ the (]uack 
who attempts to euro canter hj the use of nrsuiic paste, tlicrthv risking 
the life of bis p iticnt from drug ))oisoning as will as from liis own stupid 
blundering, is of lato less frcquciitlv seen 

Food — In riro lu^tiuccs jwisouiu^ has losultcd from the coiisump 
tion of food colored with arscnic-contaiiung d\cs, nor should mention of 
the fact he omitted that beer brewed from dextrose in the inanufactuio 
of which impure aiscnic coiitaiiiiiig sulphuric acid had been Ubcd has 
caused maa\ deaths (ilaiicLcslcr, Ciiglaud, 1901, 7,000 people affected, 
resulting lu 70 deaths) Poisonings have been ifccntlv reported as result 
mg from tho ingestion of grapes wbicli were -sprayed with Bordeaux mix 
tiiro (lead arbonatc) while still on the xuies The use of arsenic 1>> the 
professional poiooncra of the scvcuttcutk ccuturv is only of lustoncal 
mtciest to daj The perfection of chemical methods of detection has dona 
much toward lessening the populantj of this drug as an agent for the 
destruction of life 

Absorption Metabolism and Excretion — kbsoridion of oiscuic fioin 
the gastro-intestiual tract occurs readily and to some extent also through 
the unbroken skm As a itsiilt of this latter fact cosmetic preparations 
coiitamiiig arsenic nu> do harm The iiihalafion of metallic nr«ciuo 
when used in du=!ts ns a fly poison leads to absorption through tho rcspira 
tory tract 

Vrsenic is stoicd m all the body tissues, especially the liicr, kidneys 
and heart and smaller amounts m tho brain and skeletal muscles There 
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At times when the amount of drug taken has heen small, although the 
initial sMnptonis lia\t Ixin storms inipro^cineut «ecni8 to take place 
utter a few hours The pur^^ing and Tomitinj, lessen and the acute pam 
abates But the cardiac distress, the cxticme dihjdratinn and prostra 
tion persist and tho kiduejs do not reestablish normal function Feier 
dciclops abdominal pain, dyspnea and diarrhea icnppcar and convulsions 
and death rlose the sttne \t,ain some ovritem have described a form 
of dcla\td ai-seiiical poisoning which makes its appearance davs or weeks 
after the administration of arsphenarain and which is characterized by 
jaundice and an intense and often fxtil toiceinia. The author has seen 
one such ca'o which occurred two weeks after the conclusion of a series 
of five arsplienamin mjcttioas 

Sequels — Fuu when the pitieiit survives the acute symptoms, a 
neuritis affcctin^ the penphcral nerves with oonsequent paralysis which 
IS preceded by tiUglmg, numbness md varunis p irasthesiaa mav occur 
The lower extnmitica are more often affected than the upper and the 
tttousurs moio thau the dexors Icrminal dementia Las been reported 
In uonfatal cases prolonged and obslmatc distiirbanco of the e.astro 
intestinal functions persists Usually mvocardial integritj is never re- 
stored and muscular weakness and luctuia are distressing after- 
etfccta 

Diagnosis — The diagnosis rarclv pro ents any difScultios Precise 
analvtic measures are of value m soUin^, medicolegal prohlcms The 
anamneMs, the mental state of the patient in suspected suicidal poisonings 
and tho svmpcoms of the onset of (he gastro intrstmal disturbances 
enumerated above arc usuallv sufticicnt to enable the phjsician to make 
a correct diagnosis Iho analvsis of food eaten and the isolation of 
arsciuc from tho Tomitiis stools and urine is conclusivo evidence of 
poisoning 

Prognosis — Tho liibilitv of pave 'sequclsu muBt be borne in mind 
in amviiig at any reasonable propiostic estimate Death in the majority 
of cast s occurs in fioni eight to Iwentv four hours while on the other hand 
a drcai'v and painful cMstcnce m«> have to be endured for wicks mouths 
or even veare Ihc mortality even when tarlj treatment has bcin iiisti 
tutid IS conservatively place! it about .<0 per cent 

Cohn btUcvis that the pcrmcabihtv of tho kidiicvs modifies the body 
reaction in arsenic poisoning a contra ted kidney increasing the danger 
to tbo patient. 

General Treatment — When tho {diysictan is confronted with a patient 
whtae history and sviuptoins punt toward an arsenic toxicosis, he must 
rc ihzo th it Ik re as in loiKt poisonings Ihc law obtains that the chances for 
recovery aro in direct proportien <o (fat promptness of removal or neutral 
ization of the drug taken Three important eoiisidcratious present them 
selves 
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nftcr mudi larger quantities lia\c been iii^estcil, probablj duo to tlic 
early rejection bj the stomaeb Dcitk lias taken place aiitlim twentj 
minutes after (lie ingestion of a inassno iloso but its tune iin^ %arj from 
three da^s to as inau^ mouths 

General Symptoms — It has Lten. tersely said tlint it is not the amount 
of arsenic found m the stomach contents or the unno from which wo can 
judge the danger to the pUient’s life, but that it is the amount not found 
there that rcall> matters The amount of dnig ingested will often deter 
mine the amount winch quicUj finds its win out of the bod\, but it is 
the drug which Ins entered the blood stream and serous duids tint must 
bo combated bj ti'catincnt Individual idios^ncris} seems to plaj a rather 
prominent pirt in poisoning h^j arsenic Ihis is well shown bv the slurp 
reactions sometimes seen aflti tho intravenous exhibition of 14 gr (0 0 
gm ) of nco arsplicn iimn in the treatment of lues It should bo under 
stood that the svmptoius described below arc those tvpicall^ seen, but 
that for reasons ditficiilt to uiiderstmd the eistro-intcstmil gvnjptoms 
may bo cou«picuous either bj their cxa^cratiou or bj their absence 

Immediate Symptoms — JLo cailv symptoms which usually an'«o m 
from ten to sutj minutes after mgestion arc chicfiy referable to the 
gastro mtcstinul tract except where almost nnmcdnto death follows the 
inhalation of the fumes of arscumrated hydrogen which is a very potent 
poison The patients usually fir«t cxpcrieiieo faintness with a feeling of 
heat and constriction of tho throat, thirst, nau«ca, vertigo and a burning 
pain in tho stomach cxiaa,oratcd bj piTssure Tho vomiting is violent 
and persistent, flic teiiipcratuic subnomnl, the pulso small and rapid 
A most profuso and persistent diarrbea soon dev clops and the dejections 
which at brst consist of the contents of the laipO bowel, *10011 becomo 
vcHowish or grccm«li in color and later serous and contain mucoid flakes 
and more or less fre li blood This stool lias been likened in appearance 
to the “nee water” stool of diolcru The tenesmus is extreme and the 
abdominal distention and cramps oul> servo to further pro«trato tho 
patient The vomitus consists at first of stomach contents and later bits 
of stomach mucosa ofttimes streaked with blood aro sceu \ loleut cramps 
m the legs and thighs are often most distrc^ising to the patient. 

A marked mvocaixlial poisoning is shown bv a small and frequent 
pulse, cvanosis and icy extremities The respirations aro difficult and 
repressed on account of the presence of extreme abdominal tenJemess 
As the prostration increases tho patient mij lapse into coma which not 
infrequently presages earl^ dissolution Convulsions, tonic or clonic m 
character, occur The urine contains albumin and sometimes blood, is 
scant} and there ma} be a trouble some djsuna Collapse due to coiitnuied 
vomiting and purging, with cold moist skin, thread} pulse, cold extrem 
ities and sometimes convulsions, is of gravest portent even though the 
mind IS clear 
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At times wlicu the amount of drug talen has been email, although the 
initial 8\mj)toms haie been stona^ impro\cment stems to take place 
after a few hours The purging and romiting lessen and the acute pain 
abates But tin. cardiac distress, the extrcuic dehydration and prostra 
tiou persist and the kidiieja do not reestablish normal function Feier 
develops, abdomiual pain djspnea and diarrhea reappear and convulsions 
and death do e the scene Again some writers have described a form 
of delayed arsenical pmsoning which makes its appearince davs or weeks 
after the aJiniuistration of nrsphtuamm and which is characterized by 
jaundice and an intense and often fatal toxemia. The author has seen 
one such case wliuh occurred two weeks after the conclusion of a series 
of five arspheuamin injections 

Sequelae — Luu when iho patient survives tho acute symptoms a 
neuritis afPectin^ the peripheral oerves, with consequent paralysis which 
IS prcccoled by tinglme, nuinbuc&s and various para'^thesias mav occur 
Iho lower extremities are more ofteu affected than the upper and the 
extensors more than the flexors Terminal dementia has boon reported 
In nonfatal cases prolonged and olstiiiate disturbance of the gastro 
intestinal functions persists Usually myocardial integrity is never ro* 
stored and mustular weakness and anemia are diatrcssiiig after 
otfuts 

Diagnosis — The diagnosis raielv presents anv difficulties Precise 
annlvtic measures are of value m solving medicolegal problems The 
anamnesis the mental state of the patient in suspected suicidal ^loisoninga 
and tho svinjrfoins of the onset of the gastro mtcstiual disturbances 
enumerated above arc usually sufticicot to enable the physician to make 
a correct dia^uosis Tho analysis »f food eaten and the isohtion of 
arsenic from tho vomitus stools and urine is conclusivo evidence of 
poisoning 

Prognosis — The liability of grave sequclsc must be borne in mind 
in arriving at any reasonable prognostic estimate Death iii the majority 
of case s occurs in from eij^bt to twentv four hours while on the other hand, 
a dreary and painful existoiuc mav have to be endured for vveeka months 
or even years The mortality even when cirly treatment has been insti 
tuted 13 coiHcrvativclv place 1 at about 50 per cent 

Cohu believes that tho pcimiability of the kidneys modifies the body 
reaction m arsenic poisomnj, a contra ted kidney increasing the danger 
to the patient 

General Treatment — ^IVLen the jJivsician is confronted vvitli a patient 
whose history and avnijitoms point toward au arsenic toxicosis, he must 
realize that hen as ni most poisonings tlic law obtains tint the chaucts for 
iccovcry are in direct proportun to the promptness of removal or neutral 
ization of tho dnig taken Three important considerations present them 
selves 
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1 Tho eirl^ remonl of tlie tlnij, from fJie gisfro infcstmal tnct is 
of greatest iniportanee 

2 Jlcchamcil means -iie iiioie tnistwort]i\ than procedures which 
depend for fluir (iiaiej upon clicuucal iicutrili/ation or the change to 
an inert siilstancc of tlie jwisoii iji^tsteJ 

3 Hk tre itnunt instituted miiat lx. tontinitcd and not represent 
onl\ one attempt It «hould include both mcclnnu il and chemical mcas 
urea and should k founded on known facts is to absorption, fate and 
excretion of the drug 

Immediate Treatment — !No time must be lost m procuring tlie gener 
ilh accepted Tj S P antidote, fern li>dni\idum cum mipiicaii o\ido 
\ mcs<!tngtr should be dispaklicd to tlic m ircst pli iniiacv fortius prtpara 
tion ivhich should be kept fresbiy prepared for cmergcnci ii«e b^ eiery 
dniggist In tho meantime flic ioMowiiip nieajuics should he carried out 

1 Immediito lava^ji of the ««toma<h with warm water or with a 3 
per cent solution of sodium bicirboiiitt Jhis Ia\'igo should bo rcpcitcd 
frequenth and tlic amount of solution used must lx. sutiiciciit to distend 
tho Bfomach mildh Ci^sCals of white arsenic or Pans green adhere to 
the gastric mucosal folds tcnacioii«l\ and cier^ clTort imiat bo made to 
cleanse the riigm luccliamcall^ before alisorptmn or necrosis takes place 
If m tho meantime tho antidote has been procured, gi\e from 3 to 4 
ounces (‘to to lJ(t mil*?) of this prcpirafioii If tho antidote is not avail 
able, milk, albumin water or mucilaginous dnnka such as flaxseed tea or 

lippcrv elm tea m free amounts ma\ bo admmisttrcd llio cleansing 
of tho stomach should be tboroughiv and piinstikingl> atcmiipli«htiL 

2 Cleansing of (ho lower iiitfStmal tract should be 

attention as the gastric I nage To this <.iid a I'cctal tubo 'should bo inscittd 
as high as po siblc in the lower bowel without kaiking and b> means of 
warm water or sodium bicarboiiato solution a (horoUt,h flushing of (k 
large intestine should he accomplished This process should be rcpcatid 
three or four timea at three hour mten als 

3 After gastric Jaiago bia been pncticid three or four tunes at 
hourlv mten als, and if the oflicial lutidotc solution lias been piociired 
and a portion of the fluid used has been left ni tho stomach on enh 
occasion, attention ma^ be given to cleansing the upper bowel For tJii'i 
purpose either castor oil or a saline purgative ma> bo used If tho la 

IS selected, 2 to 4 ounces (GO to 130 mils) of a <!aturatc3 aolution 
magnesium sulphate should bo passed through tho tube and left m 
stomach 

4 Attention should bo given to „eneral symptomatic nidicatioia'' 

If shock exists, appropriate treatment is indicated, such as external heal 
cardiac support and inorphin sulphate in small doacs, to control the pJ! 
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Tiic LitUr driij L>ulil Le U't'd uatk>u.!\ »» as not to deLiv ictc-t nal 
eicrttorv actKiL Adrvnalm cfaljnd in niuJira e do»aOT 1 u4 gr (0 001 
gra.) Las b«.xa uJ^iM^d lkL^dtatI n {.Li\» a njt uaimjwttant r le m the 
production of cu'laj^n. bahne infn iiu jr hs-podermcich i i tron^v 
indicated to tui<t this lacL of datd 

o Emttic aldi udi Ic^a effcctnt an. to Ic Ue^'d when the -tDinach 
tube u Hot at Lan J Warm Tcalir ai>J imi tan! mm ulpLate in d(._age of 
la gr (lUgm.) tartar cinetir dgr (01 gtn.» and apimorphin hvdro- 
riil n!,l/10_r (IHkm L^podermaluailt haM u adTi-ad. TL« 

latter ta-o drugs .Lould le uatd eaplion U U^cau-^ of the alreadv great 
pro tration of the patient. 

General Consideratiaas.— Din cull c i often nc unured m control 
ling the diarri.oa lolljwin_ atMUU poisonmg Opium bijnnth or chalk 
hould Hit b^ Uicd t >0 t-arlr lor Uaj of tmbarraaj.1111: chmnunon b% wa' 
of the tute»tiri~. I’cpeated admuuatititioa ot a saline 'cema to he afe 
The diet should le larsh conij "sed of milk or gniel an! IiquiL m 
large amounts continued 

OfSeial Antidote.— Fern bTdroxiluu cum t..ajt:e>ii oxid> 1 
pared br adding a u.pca.ioa of tuasne luzn osd to an inm sulfate 
solution. The fullowm. tt^uatioos wiU txpre more clearlr this reaction 
ilgO-UO = M,(OH. 
rej{&o,>,^'*M>iOHi = .i'uon.,- 

Thu ><)Iutioa changes the aciiicK piiaoo u-^arsen u priparat oos into the 
tuoreuuolubl aullost xic ars«-nH c< nipoutid as folhtrs 

O, - -Fe(OH», = .Fc( AsO i, - *'H O 

The antidote ma^ l>e almiui utvJ in large quantities but hiull Lie re- 
tnoTcd from the tomach at U’e t > nd the bode of the leas harmlal ar-enic 
compound. The Dtter la aliut oae-half a< aolulle as the arsenous 
preparations. 

Feme bTdroxid nuv als. U prepared be prf<"ipuatii.g feme chlond 
or ulph.ite solutions with ammonia water an! \va hun: the precipitate 
with water tj A^movc the animoninin chi n J r ulphate 

Sollmanu depreeatea the u*** jf chenu al mndotes Eapenmentallv 
the hvpidenaic administratioD f uamtcs-iaoi niphate has protected am 
mals from f-tal d •♦•s t arstmc, a b n-s.»IuLle a mpminf beimr formed. 


PEOSPHOBUS 


Occurrence —There are two conunoii form- ot phophonis, the trans- 
jurent or white pho phorus whi^ is the tvpie formerlT found a matches 
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1 The earl;y rcmovil of the dnig from the gistro-intcstinal fnct is 
of greitest importance 

2 Jlcchaiiicil means ire more lnistwortli> thin procedures wliicli 
depend for then ithucj iijxin chemicil neutr ilizitioii or the chin^jO to 
an inert suhstnnee of the jxiisoii in^jcsfeil 

3 TIjc tre \tmtnt in-'titnttd uinat ho lontnuitd and not jepre^ent 
onU one aftcnipt Jt slioiild iiiclndc both iiiccluinic il lud chemical mt is 
nrcs and ‘iliould Ik f<i\i«d<d ou kuovMV facts is to absorption, fate and 
excretion of tlic drug 


Immediate Treatment — Ifo lime must be Io«t m procuring the gener 
ilK accepted L fci P antidote, fern Indruxidinn cum inipiiesu oxido 
\ uicssciipscr should be dispatched to the lit iitst pli mu ict for tins prtpara 
tion ninch should bo kept frcsblj prepared for tuicrocucj u«c hj every 
druggist III the me mtinic the following uicasiucs should be earned out 

1 Inimcdnto lavage of the sloiiiuli with warm water or with a 2 
per cent solution of sodiimi bicarboiiilc Jhis livigC should ho repeated 
frcquciitlv and tlic amount of solution u««l must 1)0 sufficient to distend 
the Btouncli mildly Crystals of wliifo irscuic or Pans green adhtrt to 
the gastric mucosal folds toincioiish ind cviry effort must bo undo to 
cleanse the iiigto mcolnnually before ibsorplion or necrosis takes place 
If in the meantime the autidoto hns Wii procured, give from 3 to i 
ounces (00 to IJO mil*!) of tins prep intiou If the intidotc is not avail 
able, imlk, albumin water or mucilaginous drinks such as flaxsecil tea or 
slippery elm tea in free amounts imv l>o ndimnistcrcd Dit clcmsmg 
of tho stomach should be thorovighlv md pun t vkingU 'iccompUsUed 

2 Clciusiiio of the lower intcstiiiil tnet should be given as much 
ittention as the statue Kvage To this cud a loctal tubo should bo inscitcd 
as high as possible in tlic lower bowel without kinking lud by means of 
warm water or sodium bicarbonate solution i thorough fliishiUo of the 
largo intestine should he accomplished This process should he repeated 
three or four times at three hour jntemlK 

3 After gastric lavage has bceu pnetued three or four tunes it 
hourly intervals, ind if the official iiitidotc solution has been procured 
and a portion of the fluid used hns been left in tho stomach on nch 
occasion, attention imy he given to cleiiisiiig tlio upper bowel For tins 
purpose either castor oil or a saline purgative may bo used If the latter 
IS sele“Cted, 2 to 4 ounces (00 to 120 mils) of a saturated solution ni 
magnesium sulphate should be passed through the tubo and left in tho 
stomach 

4 Attention should bo given to gcucial symptomatic ludicatiom 
If shock exists, appropriate treitmcnt is indicated, such is external heat, 
cardiac support ind morphm sulphate in sniill do-st'i, to control the pam 
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Pathology — In scroro acute poi onmg tlio pathologic changes re 
emhlo tho o of aeutc jellou aliophj of the hver There is evidence 
ever^-whero of i lowered tnttabijlic rite Ihe boilv of the patient who Ins 
died as a re»nlt of i pho phonis iioisomng m iv display an icterus of slight 
or severe grade On opening fht abdomtn (iie ^arlichj odor of jdiosphorus 
IS often detected The li\cr is seen to be enlarged and lellowish m color 
There is noted a diiw ifion of fat m smooth and skletal muscles heait 
kidutjs and hloid \c selb. The increased fat in the liver is probably 
drawn from other pitta of the boJ} so that tbo total Ividv fit is not thus 
increased Tho blood is tarrj and coagulates with difficulty Multiple 
hcmorrhar,es either jictcchnl or moxe LMeiisivc in chir ictcr, may he seen 
in the skin iniicous membranes lungs and other yistcru 

Fatal Dose — The to'cicity of pho pUorus depends somewhat on 
whether tho dose taken existed in a divided “tate or whether it was not 
broken up Heath may Ik* eaund b> a minimal dose of Ic s than 1 gr 
(OOtgm ) hilt tho lethal dost 13 MStiiJlr twice tbit miOiiHt Thoingostion 
of the phosphoms in sixteen mitcli hciJs has caused dcith in an adult 
while a small child has sufToud a fata! iKiisoiiuie from two matches Thcie 
18 reiiortcd tho death of a lunatic from eating 1/10 „r (0 000 gm ) of 
white phosphorus 

S3Tnptoin8 — flic sviiiptonis of phosphorus j>oisoiun„ nia> bo divided 
into iniincdt itt and secondary Because of the relutivo insolubility of 
pho phorus the former do not make tbcir appearance it ouce if the dnig 
piins entrance to the Ixidy thiough the alimciitarv tract E pociallv aro 
these early symiitoms <UI lyed if the stomach contains food when the drug 
is swallowcil In fiom tbne to ten hours the patient usually complains 
of weakness niasoi anti a hnnung pain m flit epigastrium which later 
becomes general Emesis soon follows tho romitus beia^j green or re em 
bliug cortce grounds in color and presciitni^ tlio odor of phosphorus 
(garlic) At times matenil constituting the vonutus and stool may be 
phosphorescent when cximiiKd in the dark The likelihood of detecting 
phosphorescence is enhanced if the substance to be tosfeil is acidified by 
sulphuric acid and wanned in a slnllow dish riiere may be an early 
profound <lepre«sion of flic myocardium and death has taken place 
piroiiipulv from this cause Usually however the local gastro-intestmal 
symptoms have almost iisappearcd bcfoio tho more senons secondary 
pli ISC dcyclojts 

Ihe period of secondary symptoms presents the picture of a very grave 
toxemia to which si^^ns of a met iLnlie cliaugo incident to interference with 
the so-calkd infimal rcspiiation aie added According to Jacoby, who 
worked with dOg,s poisoned with pbospboms this dru^, destroys the hepatic 
cells but not their autoly tic enzymes, thus favonng autoUsis 

A conjunctiial icterus is frequently not«l on about the third day The 
jaundice deepens rather rapidly until the most extreme yellowing of the 
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‘ind which 13 \crj poisoiiOHS, aiul the red phosphorus ivhich m the pure 
state is not h innful to tho humnn hodj if sunllowcd ilatches arc iisuaih 
maiiufactiiicd h) dipping tiio stick mto a nnvtiirc of <ta 3 phui ^^Id and 
then tipping the ends with 1 mixture of phosphorus mil potassium chlorate 
flic pho'iphorus m safety matches is on tho side of tho box. Alarming if 
not fatal poisoning has resulted in children fiom siickiUj, tho cuds of 
matches Since lUOG, houtver, poJsojinij,s fioni the nhitc phosphorus of 
iiiatchos hi%c hten r ipidl^ icduced In tint jearat i coiifciciicc of icprc- 
scufafuca of a minilxr of I mopcan powers held m BcniL, Switzerland, a 
resolution was adopted prohihifine, tho use of white plio phonis 111 the 
niatcii industry In l ')12 the United bt itts Congress ItMcd a tax of two 
dollirs per hundred on white phosphorus matchci* and pioviJeJ hca\y 
pcmltita for inipoiliiip, or exporting the same This lcj,islatiou almost 
couiplcteh rcmoMil the danger of iwisoiiiiij, from tins source 

Poisonings bj pbosphonis arc largely accidental m this couiitra ' on 
Jaksch States tint 111 Prague and Vienna a large mimber of suieidal poisoa 
iii^s h> this drUg conic under tho ph^bician’s obscrration 

Absorption Metabolism and Excretion — Vliaorption of phosphorus, 
which IS usuallv slow, takes placo from the intestinal canal and to '<oiae 
extent through tho abcolircndofholHim iftcr inhalation of tlio jihosphono 
vapor Commercial plioaphorns is not roadih soluble in water and volatil 
izcs acrv slowly at hod> temperature so that, llJ>lc ^3 it is well broken up 
before It 18 swallowed tilelelna^ Loierv little of tho poisoinbsoilod even 
thoHgh a massne do«o has been taken On tho other hand, phosphorus is 
easily dissoUcd 111 fats or oils and should by an} clnnco the c substances 
bo biouglit together ab orption is icn much hastened Vs a ic nit of this 
tardiness m absoiptiou toxic symptoms aio usually delayed several dajs 
after ingestion 

Oxidization within the hod> is likewise not rapid Our knowledge is 
verv imperfect as to the exact change which tins drUg undergoes m the 
body It is known, howexer, that it rdpurcs da >3 for oxidization to take 
place m the stoiindi and infcstmcs VVooil believes that phosphorus pa sis 
into the blood stream unchanged and not as phosphoric acid or other 
compound It has also been sliown that while phosphorus to some extent 
IS conxerted into phosphurated hydiOgCU in the alimentary canal, this 
action takes place to a givitcr degree in tho xciious bloodstream The 
arterial current therefore receives this dru^ partly unchanged iinl paitb 
as phosphoric acid and phosphurated hydrogen It has been sugge ted b' 
Simonds that phosphorus may rexerse the action of the intracellular 
ferments 

Phosphorus la excreted as hx pophosphonc acid or unchanged phos 
phorus in the urine and stools and possibly tliioiigh the ga tnc iniico a 
Elimiuation is not piompt as pho phorus has been found 111 the feces three 
and ono-balf day s and m the vomitus two days after poisoning 
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jO per cent, VHicn dtxcs aie m^e^ted or emplojcd as an abor 

tifacicnt tiio death rate mounts rapidly 

Preventive Treatment — Matclits mahe j>oor ph^tliinffs for children 
both from tho standpoint of the danger of iwisonin^ as i\olI as from the 
risk of fire Those cmplo%ed in the match industry should be protected 
from tho vapors of pho«phonis Rigid ob muicc of the rples of personal 
Ingiono should bo required of ill tho o 'ftho work with pho«phonis Tho 
WTJter Ins icfciciue to the ncccs3it> of dental In^ienic measures being 
enforttd as will as the cKansing of the bauds before food n consumed 
Suicides from thu iioo of phosphorus while ran are dilhciilt to pie- 
veut 

Immediate Treatment — Eicn though the oxidization md absorption 
of phosphorus m the alimentary tract is oomewhat dchned no time must 
be Io«t 111 Icgmiuug treatment Tho following measures should at onco 
be earned out 

1 If copper sulphate Js pioeurable, give at once IV. fo 3 gr (0 1 to 
02 gm ■) tu 3 ounces (00 n«U) of waUreiera 10 minutes until loiniting 
takes place kioid oils fats and milk a<> absirplion is sud to b hastened 
by their nao 

2 If copper sulphate t3 not at bam) ^astne lava^t with other oxiihz 
ing agents such as warm potassium permancanate sdution, 1 1 000 or 
hjdiOj^eii pcroxid 2 per cent diould be p.iveii 

3 If nouo of the aboac s.iuts i at band ii c. large quantities of 
warm orater winch is always available If no atoinaili tube is to be pro 
cured requuo tho patient to dnnk copious amounts of warm water or a 
5 per cent solution of sodmm bicarbonate until emesis results 

4 k salmo cathartic such as maguwum sulphate 2 to 4 ouncoa (oO 
to 120 mila ) should bo adinitiistcred This solution iniv be passed through 
the tube following the lavage 

Secondary Stage— Tho above measures are chiefly to accimplish 
remcval of the drug from tho ■stomach and to pioveiit its absorption 

Mhcn the acute gastro-intestinal wmptoms aie past the treatment 
must bt largely centered on meeting the thciapeutie mdintious as thci 
arise since it is evident that no known trcatminf can remedv the wide 
spread fi sue destruction when once it haa occurred 

Sdium bicarlionatc solution (2 to o per cent) b\ mouth bowel or m 
the vein is useful in combitingtlic acidosis and 'timulatmg renal function 
The toxic depression should be met with supportive measures Digitalis 
bv hipoderaiie injection ina> be lequireal to Mipport the hcgiijg heart 
For the nervous svmptoms sodium bromid in doses of from 10 to 20 gr 
(0 C4 to 1 24 gm ) every third hour or morphm m doces of '4 gr 
(0 016 gm ) mav be required The purging mav be somewhat alleviated 
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■«kiii takes place llic 'ilxlomcn is distcHtlcd iiul tender to palpation, 
particularly iii the right lijpoclionduura The ph\sicnii «oon diseovera 
that the hepatic edoO is to bo felt two or three fingcis hrcidths below the 
lostjl margin Ihis i ill irgeiiitiit of tbo Inti takt» pi itt ^cry rapidlr 
1 ho longue is coated and the breath fetid The ^omitiii^, which nnj Laro 
cca<!od for fioni twcnt\ foia to fort> tioht lioiiis rttitnis m an n^oravateJ 
form T he stools irc ‘•oft and oftlimts staiiu d with blood Ilitpiiloia 
?nnll and irrcgulir but not greatly acctlcritcd 

The incut il SMiiptonis do notUMiiIh dcitlup until iftcr tho jaundice 
Ins appcired Prostration is profound Iiisomni i, nitntal un\itt}, head 
iche and dchnum of an orotic nature are ob>cnLd On (he other liainl, 
111 fatal c.ist3 tomcioii iicas ni n Ik. prtsontd until just litfort death 
Coiniilsions hno been regarded bj most writers is a most unfavorable 
omen "Sitiogcuous uul carlmlndnto iiictabolisin is grcitly niteicd m 
phospborua tovcuuis Ibcrt is a m irked men i«o m iininrv nitrogen 
and the cNcixtion of phospbntes and siilphatts is al-^o mcrci«td Xhen) 
mix or max not be a juojioitumal inorcist m tho urea olimiuatioa but tlio 
ammonia output is rather constantly affected Pliosplioiiis eau ca a di ajv 
pcarancc of glMo^tii f^)m the hxcr There is but little doubt that the 
production of j.h<ogcn is dolasid or prtientcd bs this dnig or that its 
(onsumptinn is inert is<.d or both 

The iinmrx tiiidiiipS arc quite constant Tbo urine is scuit^, acid in 
It iction dark brown m color from the admixture of bile and blood and 
contains lioth albiimm and cav(< Due (o deficient ovnliaation an cxtcss 
of orj,amc leids is noted Leiiciii, exstm, txro«m and saicolactic acid 
haxe been found ui the iirme Sugar lus been found m tlio urine in 
poisoning b\ this drug 

\s prostration dicptiis, (be lo piratmu U'comcs more difiiciilt, the 
temperature subnormal md the pulse thready andiapid ifiiltiple hemor 
rlngcs max appear on the skm ami miioous mcmbrines ns death closts 
the scene 

Diagnosis — The hivtoia of ingestion of the ilnig as «ct forth earlier 
m this description tiic thcmicil cbarietcnsties uid the odor and hi 
minositx of the xoinitiis iisiiillx miko trrors ui diagnosis iinlikeh Vcule 
sellow atroplix of the lixcr is sometnnis tonfiiseil with life phosphonis 
poisoning The ecchymosos and digcstixc disturbaims m the ah ciice of 
other facts mif<ht lead to a mistaken diagnosis of scunx The mention 
of these possibil tics ought to bo siifiicient to put the phxsicnn on lus 
guard 

Prognosis — Phosphoms is not a npidlx fitd poi on Death docs 
not usually take place earlier than fiom two to fivo davs, although a case 
IS reported m wLch death occurred m thirtx imimtcs -iftcr poi oning 
If the patient sumvea (he acuto poisoning (he return to health is slow 
ind difficult The avenge mortality max Ik? conscrvafivelr pHcel at 
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METHYL ALCOHOL 

(cir,OH) 

(ilcibanol — Wood \lcoLol — Columbian Spirits — Wood Naphtha — Hast 
ings Spirits — Carbinol — ^Mcthjl H'droxid— 

Mtth^iic HydratoJ 

Occurrence — lletbjl alcohol is a colorless volatile liquid manufac 
tured in this coimtry b\ the dc'itnictivo distillation of wood In Europe 
methanol is procur^ from peat and also as a bj product in tho manu 
facture of wood pulp Prior to the neent Federal Enactment relating 
to the manufacture nud sale of eth>l alcohol and beverages containmg 
this subatauce, poisonings h) inclhjl alcohol were largely limited to the 
held of industrial moJiciuc It is true ibu miscropuloiis or ignorant 
manufacturers of fiaionn^ and medicinal extracts FOmetimcs used this 
drug as a menatnium or diluent to ethyl alcohol because of its boino reU 
tivcly le^s expensiao The 1 uic FckxI Act of 1100 partially removed the 
danger of its uso in manufacturing «ueh pharmaceutical preparations as 
essences, balmms extracts, Jamaica ginger and so forth When alcoholic 
beverages became more expensive and difhcult to obtain, a veritable 
epidemic of poisonings from wood alcohol took place Until a thirsty 
public became aware of (bo existcnco of another and not easily distin 
guishablc alcohol besides the one which longer or ‘ihortcr acquaintance had 
made familiar many lives were lo«t and if life was preserved, si^^ht w-as 
usuallv affected Bullcr and ^Vood in 1J04 reported that the literature 
disclosed lu3 cases of blindness and 122 deaths prior to that year due to 
this agent 

1 nor to 1000 ethyl alcohol was not largely employed for industrial 
purposes such as the protluction of heat hohtor power becaii®c tho payment 
of the federal tax prevented its use fiom m economic standpoint In June 
of that 3 ear by act of Congress the sale of this alcohol w if hout tlie payuieut 
of a tax was autlionzcd In order to prevent its use however forbeverage 
or medicinal purpo ts certain drugs were required to be added which fiom 
their oJor or taste would prevent ito use for any hut industrial purposes 
One of (ho favorite formuljc used for this denaturing, has been the addition 
of 1ft per cent methanol and per cent benzene These ageuts were 
intended to give to the mixture a nauseatmg odor and tasto from which 
even (he most dipravtd inchriatb would slirink This did not piove the 
ease and it thcicfire iKcamt necessary, m order to prevent ignorant self 
destruction to reduce the amount of methanol allowed in denaturing 
foimul-e to 2 per cent This was done in January 1920 

In Perlin in 1911, 89 deaths and 5 cases of blindness occurred as a 
result of a drinking bout at which a Wood alcohol containing beverage was 
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bj muciliginous dnnLs, but dni{,s 'ttliich delaj intestinal ehminatioa 
should be used only \\ith caution 

Special Therapy— In 1868, Audaut, a Imich physician, piojxjscd 
the use of the oil of turpcntino m tho treatment of phosphorus poisoning 
Reports are \cr> contradictory as to success m its use, probably duo to a 
miaunderstaudiiig as to the bind of oil which is most efficacious Of the 
three kinds of turpcntino in Luropcm comnicice, uaniclj, the rectified, 
Gerimn and tho Prcnch, tho acid Prciich oil forms uitli pho^spliorus the 
harmless turpentino-pho'ipUonc acid Ordinary ^Vmcricau turpentine has 
no Table in phosphorus poisoning If tho amount of drug taken is known, 
100 parts of oil for cicrj 1 part of phosphorus taken ma> bo administered 
or, if this information is Inckmg, 'l^/_ (0 5 gni ) maj be administered 

three or four times a da^ for a neck V «eareh of tho literature “Jccms to 
piovo that this treatment is less efficient than is tlic administration of 
copper sulphate 

Vtkinson has cndcaiorcd to find an oily substance uliich will aid in 
rcmoiing tho clntgiug particles of phosphorus and thus assist m hastemng 
elimination without tho oil itself being absorbed tOg,ctbcr with a portion 
of tho phosphorus m solution Uo states that liquid petrolatum in gen 
crous doses will pcrfonii this function and urges its use Liquid pctrola 
turn may bo used as a lar^go as well as an agent to be left m the intestinal 
canal Encouraging nuimal experiments arc cited ly this writer 

General Therapeutic Comment — Copper sulphate acts as a prompt 
emetic and is said to oxidize Uic phosphorus and entclop its globules with 
a coating of reduced copper which dchys absorption It should not be 
forgotten that this drug is itself toxic m Iotj,© quantities and may thus 
do harm Tho action of other oxidiziug agcnt«, such as hydrogen peroxid 
and potassium permanganate, is to dislodgo particles of phosphorus 
adherent to the mucous membranes so that they will bo vomited or washed 
out of the stomach 

The introduction of oxygenated water into the stomach and the forced 
inhalation of oxygen has been advised, but sufficient proof is wanting to 
justify a substitution of Ibcso measures for tboso mentioned abo^c 
Doubtful measures merit onl> secondary or supplcmcntil use 

Simonds, as a result of animal experiments, believes that the feeding 
of sugar to patients poisoned b> phosphorus is indicated He concludes 
that not onl\ would an easily oxidizable food bo thus furnished, but that 
the supplying of glycogen to tho Iner protects against the grave phos- 
phorus toxemia and favorably affects protein metabolism This writer 
suggests that by preventing a reversal of the action of tho intracellular 
enzymes autolysis would be lt3<5«ied 

Einally the efforts of the physician must, above all, be directed toward 
bringing about early removal of the drug before absoriitiou and consequent 
tissue degeneration takes place 
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demonstrable cuiaohtive action Methanol and its products are eliminated 
bj* means of the lidneis gastnc mucoai and tbe itspinalorv tract 
Bongers ga^o metlijl alcohol to do^ md icco%cnd tiirtc times as much b\ 
gastnc la\agt on (he second and third di^** is he did on the first da'v after 
poisoning Palmer and Harrup hue also shown (hit the gistric mucosa 
jiJajs 111 important CAcretor^ »-/Jc Thci state that is niin.h is 10 ptr 
cent of the total amount of ilcoliol tiktn L% mouth l hi be rccoiercd b} 
repeated gastric lai a^e twenf' four horns nfttr iiigistioii Small ainoiuils 
of wood ilcoliol ha\o been rit^^cix-d from the stoinith is late as the sei 
enth da' Oascr i-ccoiertJ m dogs > 6 per cent of the total dosage iroui 
the expired air Pohl was unable to rtcO'cp the unchanged inethvl alcohol 
from the urine Wlitu giiin by bowel unchanged metli'l alcohol e.iu he 
procured b^ laiagc of the stomach for scienl dais 

Pathology — Ihe pnhtuiorttm diidiogs lu ca« of wood alcohol poison 
in^ ha\o few constant charactcristios There is usual!' coHe^stiou and 
sometimes small hemorrhages occur ui the iducous membranes of the 
stomach duodenum luJ bladder The iidnevs ire snolleu aud actiiel' 
congesteef The optio changes consist eif h'piretnia and edema of (ho 
fundus and au uitlainiuitiou aud later atrophv of the optic iicne ^Ieth}I 
alcohol has been detected id the tis ues six dies after its iugc«tion Li'Ui 
berg states tbit in rabbita after the inlnlation uf wood alcohol there were 
rather constant ctrebrd dcgcnoratieo changes Barbasli lin seen i case 
III which thrombosis of the braebia) radiil nul ulnar arteries took place 
after methanol poisoiiin^ Isaacs states that the blood is chjcohto m color 
aud that he has proicd b\ means of the spectroscope the existence of 
metLcmo„lubin slthougli Babiao'itch was uoaMo to demonstrate the 
prescuee of this bod\ 

Fatal Dose — fiie ktba! do«e of wood alcohol is probahh from 100 
to 250 mils. Due to its apparcut cumulatne action fatal poisimngs mi\ 
result from smaller doses fic«iuenth repeated 

General Symptoms — li> the ea ud obsener the ^amptoms result 
mg from the imbibition of metb>l alcohol may appear identical with those 
occurring lu intoxication with ethyl alcohol Duo to this fact and to the 
convnial atmosphere u<uall\ associated with the consumption of alcoholic 
he\erages cases of methyl alcohol poisomog may unrecognized and un 
treated for some hours aud 'sluable tiino lie lo t Then too unfortunately 
for the patient the typical symptems may not appear for seicral hours or 
sometimes even (wo or three days after the drug las been taken There is 
usually a mudi more yiolcnt gostro mtestinai reaction than is seen after 
the consumption of grain alcohol Nausea aud yoniiting, lertigo headache 
and general weakness are early symptoms The narcosis is deep and pro 
longed and indeed it is tins latter fact that often attracts attention to the 
unusual nature of the ca^e The onset of coma is often delayed as com 
pared with that pioduccd by ethyl alcohol but unconsciousness is likely 
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coHS«mcd In Xew 1 ork Citv during tbc >cnr 191'^ there were deaths 
from wood alcohol iK)i«;o»J«ej uliicU occurred in the month of 

December The Health Department of Xeu 1 ork li is forbidden the u^e 
of Mood alcohol in ain prtparUion either for internal or external ii e 
It IS estimated tint 81 000,000 gallons of meth^ 1 alcohol ore manufactured 
in the United States aiiimalh and that 2,000,000 people aro cmplojcd at 
tndos 111 mIucU it is used Baskemllo siiniunnzes the legitimate uses of 
niethjl alcohol as folloMS 

1 For denaturing ttbxl alcohol 

2 In the chemical laboraforv as a snhcnf, reagent and extracting 
agent also m the manufacture of formaldolixd 

3 In ceitaiii plnmnecnfieal prtparations 

I In the arts and crafts 

d Vs a fuel and m cleamug llmds 


Accidental poisoning uia\ result from the ingestion of methanol hr 
those pci ons brought in contact uith it in an\ of the aboic inJiistncs 
The vapor of Mood naphtha is capable of doing harm when inhaled ind 
It 18 stated that a 0 2 jKr cent concentration m air is dangerous 

Absorption Metabolism and Excretion — Mttbjl alcohol is ab orbed 
through tlu alveolar endothelium, through the skm and lapidl} through 
the gastro*iuttstmal mucous memhraues 

Ifotliil alcohol 18 sIomH and incompletely oxidized m tho bodv Uiilihe 
ethyl alcohol uhtch is promptly uid completely changed to carlon dioxid 
and water, Mood alcohol circs nsc to formaldehy d and formic acid Mayer 
states that formaldchxd and formic acid are rcspectiiih thirti lliitc and 
SIS times more toxic than iiicthniiol from which they are denied The 
oxidization processes Mhich fake place max bo nion, clearh understood bi 
TefcTTiug to the following chemical fomuilro aiul eijvutions 


H 

2 H 0 OH + 0. 
H 

Jlethil 

alcohol 

H 

2 0 O + Ojj 
H 

Form 
aldehy d 


H 

2 C 0 + 3 n 0 

n 

Form 
aldehy d 

ir 

2 0 0 
Oil 
Formic 
acid 


Of the greatest therapeutic importance is the fact that, on account of 
the slow oxidization and ejcexetion of methyl alcohol, there exists a clearl' 
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Nitrogenous Metabolism — fhero is a differenco of opinion concern 
ing the effect of wood alcohol poisoning upon nitrogen metabolism A 
great increase in blood urea, crtitmin and une acid is noted b> some 
writers wink others obsene bnt negligible nmtion from the normal In 
tho case rcccuth studied b\ llirrop and Benedict a woman twent\ five 
years of age, there was no increase m concentration of the blood nitroge* 
nous bodies The marked difference in age between this patient and that 
of Rabinovitch nicntioiied above should not bo overlooked although iin 
paired kidnej integriM might exphm the apparent difference The urine 
usualh contains 'ilbuium m abundance and casts both hv aim and granular 
when tosis doses of wood alcohol have been taken. 

Diagnosis— Tho dn^^nosis can usually be made from a consideration 
of tho historv of a dnnkin^ bout in which alcoholic beverages of doubtful 
nature have been consumed tho early and prolonged narcosis, the optic 
signs and the chemical analvsis of tho uriu© revealing the presence of 
formic acid The detection of mctbjl alcolio! tbronj^h lavage of the 
stomach 13 conciusivo evidence \cutc abdominal distress followed by 
stupor and a disturbauco of riaiou point definitely to wood alcohol 
poisoning 

Prognosis — MarUd difficultv is encountered m cndearouring to pre- 
dict (he outcome in so far as life is coueemed for the mortalitv rate does 
not always vary directly with tho quantity of wood alcohol taken Per- 
manent damage to the optic nervo occurs in one half of the cases The 
fact that the advent of blindneos is often delayed in making its appearance 
should not bo forgotten 

Prophylactic Treatment — Pn-ventivc treatment in so far ns indus 
trial poisonings aro concerned should bo effectual The proper safeguard 
mg of the health of the employee^ of manufacturers of wood alcohol and 
of thoso cuga5,cd m paint, vanii'ih and other industries would seem to re 
quire proper ventilation of work rooms and the prevention of the absorp- 
tion of wood alcohol through tbe skin 

The use of mt tlivl alcohol m the preparation of foods and drugs should 
be prevented bv proper legislation Ihousc of wood alcohol in the prep 
aration of cosmetics or other toilet articles for external use should be 
prohibited ^\hlle advice from the phvsicuin as to care in choosing the 
type of alcohol to be consumed as a beverage will usuallv be largely 
wasted vet the effort slioull be made to di'acmmatc infoimation as to the 
frequent pio^ciicc of methyl alcohol and its great danger To man\ 'alco 
hoi means drink and the addition of the word wood deprives the article 
of none of its attractivciicss It is regrettable that methyl alcohol was 
ever deprived or its former nansoatmg yile odor and taste by dcoJor z 
ation pri cesses The real danger of using mctlivl alcohol to rub the skin 
after a bath or for external application m any other vvay should be 
empuasizeJ 
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to contiiiuo for a much longer period It ma^ be generally stated ibat 
stupor in etli^l alcoliol poisoning wrtly lists loiiocr thin t«ciit\ four 
hoiiis, while that from niethmol ina> list from forti-cie,lit to uinct\ six 
hours In tosciiii is of i seicro grade, collapse with dyspnea, intense 
c^allosls md deepest couu occur, folloiml h> «pctd\ dissolution without 
tbo patient regaining coiisciousiiess 

Eye Symptoms — Not infroqucutl) after fho recovery from what has 
apparciitK been the usuil alcoholic uarcosH the patient is first alirmed 
b^ fho rcilization tint his Msion is itiipaiicd If recognition of the real 
difficult> has not tihcii place until optic simptoms dciclop, tho cificacj of 
treatment is doubtful While unconsciousness is present tbo pupils are 
usualh dilated and respond to lij^ht shiggishl,) if at ill N%stigiiius may 
be present Tho optic injury is hilifcral and consists of dimness of nsion 
or even total blindness The loss of msiou uia> develop in a few hours 
after poisoning or mav not appear for three or four davs There mav bo 
some improvement but reluni to normal is not iisinl ind relapse to penna 
nent total blindness is the rule where hrge doses of wood akohol have been 
absorbed ilassivc absorption, howerer, is not always necessary to produce 
grave damigo to the optic nerve, for blindness lias been reported to occur 
when onlv 10 mils of wood alcohol have been ingested, while DO mils bare 
caused no injury of sight in other cases Permanent impairment of sight 
occurs in about 20 per cent of all eases 

In a case reported by Ilibinovitcli llio patient, a woman seventv years 
of ige, drank i glass’’ of wood alcohol, presumablv C or 7 ounces, with 
suicidal intent. Death took place in six days Ihcrc were early and 
marked evidences of nitroguious retention, tho uno acid, urea and 
creatinin registering 9 3, 144, and 4 5 iii^, pel lUO mils of lloid rcspcc 
tively Acute pareuchy matoiis changes were found m the Lidnevs at 
autopsy An acidosis was present cliiiicilly, the carbon dioxid combining 
power of the blood plasma bciUj, 4C per cent and liter, just before death, 
2G per cent. 

Acidosis — r>son ind Schoenberg^ Harrop md Benedict and others 
have shown that in poisoning vrilh methyl alcohol there is usually a definite 
lowenDj, of the blood alkah reserve The existence of in acidosis is ■'howu 
chemically by a decreased titratablo alkalinity of tho bod> fluids as well 
as by 1 lowered carbon dioxid coinbmmg power of the blood plisma md a 
lowered carbon dioxid tension m the alveolar air Clinically this condition 
manifests itself by nausea, irritability, liyperpnca and coma Numerous 
theories have been offered to explain its existence This acidosia can 
probably bo explained in part at least by the production of formic acid as 
an oxidization product and by the action of formaldchv d on neutral am 
moma •’alts Kabmovitch suggests that the action of formaldehyd on 
ammo'acids iniv result in the formation of mcthvlcue denrativcs which 
are strongly acid m nature 
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Occurrence — 'N’lcotin la the active pnnciple of tobacco and is no 
longer recognized by the TTnitcd States Plianmcopffiia as of use in the 
practiee of medicine It la a very volatile alkaloid with an unpleasant 
penetratiiij, odor, a stiong bumnig taste and as transparent as wattr but 
becoming dark on exposure ti light The best Havana tobacco contains 
about 2 per cent of iiic»>tni while other vanetics inai contain from 7 to 
10 per cent of fho alkaloid It is of such (ovicitv that death has resulted 
in three minutes after a massive dose was taken Cuildrcn have been 
poisoned as a result of plaxm,, with old pipes and in the medical literature 
not a few deaths ire rtjiortcd as a result of this accident There are on 
record two fatal poisoauifS from cswssive smoking seventeen and eighteen 
pipes being consumed eonsecutivch Heath his occurred as a rc ult of 
luhahug too much snuff \a infusion of tobacco was fonnerh enipbjed 
as on enema m the treatnuiit of pin worm Garvin reports the dentil of a 
child SIX and ouehalf vears old fortv five minutes after the exhibition of 
less tbnn 22 gr (1 . gm I of tobacco in au eiiemi for this purpose The 
lUgestiou of large i]unntitK8 of the leaves or the infusion of tobacco has 
been responsible for fatalities ninon^ the meutallv deranged Iveynolds 
has observed an unusual fatahtv as n result of tobieeo accidciitnlh falling 
into food which was w anuitig ou ihr stow 

Foil reiKirts a death ns a result of swallowing a nicotin plant spraj 
Serious poisnniu„s have followed the appluatiou of an infusion of tobacco 
to extensive le ions and bnm miv nsult from the use of thr wet leaves 
of tolacco in a poultice for local inflnmmatorv conditions Appolzer de 
scnbcs a poisoning as the result of a tobacco smoker ^oing to sleep with a 
cigar in ais mouth Mc^iallv has reported 12 deaths arising from nicotin 
ingfstifii which have come under his observation Of this number 5 drank 
a solution containing tbo alkaloid m mistake tor whiskv 1 in mistake for 
cascara sagrada and anotliir in mistake for imi^h svnip Three used this 
drug as a means of accompli hing self-destruction while in 1 case the 
motive was not detemuned In the list care lu the senes a solution of 
nicotin was cnmiiiallv used to bring about an abortion Commercial in 
secticide preparations which are further diluted before use contain from 
8 to 4-i per cent of nicotin 

Absorption — AKofii is abrerbed verv rapidlv from raucous mem 
branoa and e«pociallj so ihrougji the alveolir endothelium Absorption as 
a result of hvpodcrmio injection and through the unbroken skin is some- 
what less rapid espcciallv in the latter instance Death has resulted, 
however through this latter avenue of absorption 

111 1012 Dixon and Lee appaicntlv confirmed the old belief that the 
liver destrojs at least a part of the nicotin bn light to it but Clark in the 
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Immediate Treatment — ^r\acuatioii of the stomach contents is fiM 
of all to Ik, aceomplislud la tic use of the etonneh tube Gastric lavago 
should be practiced, using a 1 to 2 per tcut solution of sodium bicarbonate 
If no tube 13 a\ uhblc, an uuetie should be piamiptlj administered or large 
quantifies of sodium bicarbonate solution should he gucii until emesis 
takes place The lower bowel must be thoroughly cleansed, using warm 
water or the alkaline solution mcatioticd aboae Gastric laaagc with an 
alkaline solution should be repeated two or three times a day for seacral 
daas after poisoning htcame of the fact that the stomach excretes wood 
alcohol 111 small quantities for some time 

General Treatment — ^3 xtcmal beat is indicated for the shock fre- 
quenth ohsened after acute poisoning The exhibition of respiratory 
and cardiac sfiiiiulaiits is often necessary lo combat tho acidosis winch 
13 alwaas picseiit, lar^^t amounts of alkalis should he given Sodium 
bicirbciiiifc which is ptubillv to be faveired, imy be. given m dram 
(4 mils') doses everv thico hours for the lir»t div 'Wlieu the stomach is 
not retentive this dru, may lo given intravenously in 5 per cent solution 
or l\ the bowel hv tho drip method If given jiitravcnoiisly ciro should be 
taken in preparation and slenlizition, since frequently b> the open 
sterilization method, carbon dioxid e,as having been driven off by the heat, 
sodium carbonate is the drug acCuallv introduced into the blood stream and 
sometimes inthcr il inutile results follow I ar^c amounts of water should 
ho givou Tho following useful combination may be given every three 
hours 

Potassium bitartrate 1 dram ( 4 gm ) 

Sodium citrate 

Sugar aa ^ dram ( 2 gm ) 

Lemon juice q s 

\\atcr S ounces mils) 

Contnnious alkaline enfcroelvsis is to be favored The urine should be 
kept alkaline tn inethvkiic-iid 

If svmptoms of optic neuritis develop, strvchmn is indicated and po- 
tassium lodid m 10 gi (0 64-gm ) do cs inav be prescribed /ictbolius has 
treated acute eve svmptoms m 3 cases of methanol poisoning hv spinal 
drainage repeated at intervals of from five to eight da^s for several weeks 
He reports 1 case as being cured and 2 as show ing improv ement It w ould 
seem that, if spinal dramat.e is to be efficacious, this procedure should be 
instituted prorapth after the diagnosis has been made The treatment of 
visual defects when once established usually otfers but little encourage- 
nieiit While this procedure has little to commend it on i rational basis, 
vet am treatment which offers a lay of Lope to prevent irreparable 
dama e should bo given a fair trial until definitely proven of no value 
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Occurrence — Nicotm is the actno principle of tobacco and is uo 
longer recognized b\ the United States Pliannacopana as of u«o in the 
practice of modicmc It is a aci^ lolatilo alkaloid with an unpleasant 
penetratiiip, odor, a strong hummg taste and as transparent as water but 
becoraiUg dark on eaposiire to light The best Haiana tobacco contains 
about 2 per cent of nicotm while other larietits inav contain from 7 to 
10 per cent of tbo alkaloid It is of such texicit\ that death has resulted 
in three minutes after a nias-ene dose was taken Coildren haio been 
poisoned as a I'csult of plaN uig with old pipes and in the medical literature 
not a few deaths aro reported as n re nit of this accident There are on 
record two fatal poisjniiigs from execssiic smoking seventeen and ciohteen 
pipes liouig coiisunied couso*ntneh Death has occurred as a result of 
inbaluig tco much suulT \n infusion of tobacco was fomerlj emploved 
as an enema in the treatment of pin worm Canin reports the death of a 
child SIX and ouohalf vears old feulv five minutes after the exhibition of 
less than 22 gr (15 gin ) of tobacco in an enema for this purpose Tho 
lugfstioii of large quautUios of the leaves or the infusion of tobacco has 
been responsible for fatalities ainoiu the meiitallv deranged PeMiolds 
has ol erved an unusual f italitv as » result of tolwceo accideiitalla falling 
into food winch was wanning on the stove 

Fell repeirts a death as a result of swallowing n nicotiii plant sprav 
Serious poisonings have followed the application of an infusion of tobacco 
to extensive lesions and harm inav result frnn tho use of the wet leaves 
of tobacco in a poultice for haial inllaram itorv conditions \pp 0 l 2 er de 
senbes a poisoning as the result of a tobacto smoker Koin,^ to sleep with a 
cig'ir in ^is mouth JIc'NalK has reported 12 deaths arising from nicotin 
ingestion winch have come under his observation Of this number 5 drank 
a solution containing the alkaloid m mistake for whiskv, 1 m mistake for 
cascara sagrada and another in mistake f n cemgli svrup Three used this 
drug as a means of aeeAjmplishin^ self dc tmctiou while m 1 case tho 
motive was not determined In tlie last ca e in the senes a solution of 
nicotm was cnmiiiallv used to bnu^ about an abortion Commercial in 
secticide prcpantions which art further dduted before use contain from 
8 to 4i per cent of nicotm 

Absorption — \ieot n is absoibcd vei\ lapidly from, mucous mem 
brancs and especially so through the alveolar endothelium Absorption as 
a result of hypodermic injection and througli the unbroken skin is some 
what less rapid especially m the latter instance Death has resulted, 
however through this latter avenue of absorption 

In 1912, Dixnn and Lee ipparently confinned the old belief that the 
liver destroys at least a part of the niiotiu brought to it but Clark in tho 
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Immediate Treatment — Fiicuatiou of tlic stomacli contents is fir;t 
of all to U aicoinplislitd b> tbc use of tlie stomach tube Gastric la\ago 
should he practiced, nsiUo a 1 to 2 per cent solution of sodium hiearbouato 
If no tube is aaailabk, an emetic should be promptly administered or large 
quantitus of sodium bicarbonate solution should bo gnen until czncsis 
takes place fhe loner bond must be tlioioughlj cleansed, using wana 
natcr or tlic alkaline solution mentioned aboac Gastric lavage with an 
alkaline solution should bo repealed two or throe tunes a daj for seacral 
daas after poisoning hceause of tlio fact that the stomach excretes wood 
alcohol 111 small quantities for some (line 

General Treatment — ] xtemal licit is indicated for the shock fre- 
quently ohsened after acute poisoning Ihe exhibition of respiratory 
and cardiac stirnnlanfa is often necessary lo coinbit the acidosis nhitli 
IS a^na^s present, 1 irgc amounts of ilkahs should be given ‘'odiuin 
hieirbonito, niuch is prohablv lo be favored, may be given in dram 
(4 mils) dn«c3 < very thit'o hours for tlio first dav When the stomach is 
not retentive this drug may be given intravenously ni 5 per cent solution 
or bv the bowel b\ the drip method If given intravenously care should be 
taken in preparation and sterilization, suite frcqucntlv by the open 
sterilization method, carbon dioxid gas having been driven oil bj the heat, 
sodium carbonate is the dni^ actualK introduad into the blood stream and 
Sometimes i*athcr alarming results follow Lar^o amounts of water should 
be given The following useful couibinatiou may be given every three 
hours 

l’ota«viuiu bitartrato 1 dram ( 4 gm ) 

Sodium citrate 

Sugar aa ^ dram ( 2 gm ) 

Lemon juice q a 

ttater W ounces (2a0 mils) 

Continuous alkaline euferochsis is to be favored The iiriiio should bo 
kept alkaline to nuthvkiicred 

If avmpfoma of optic neuritis develop strvehmu is indicated and po 
tassuiin lodul in 10 gr (0 G4 gm ) doses may Ikj prescribed Zctheliua has 
treated acute eve svniptoras in 3 eases of methanol poisonin^ bv spinal 
drainage repeated at intervals of from five to eight da>8 for several weeks 
He reports 1 ease as bollix cured and 2 is aliowiiij, improveraeut It would 
seem that if spinal drainage is to bo efficacious, this procedure should be 
instituted promptly after the diagnosis has been made The freafmeut of 
visual defects when once cstaUishcd usually oilers but little encourage- 
ment While this procedure has httlo to lommend it, on a rational basis 
yet anv treatment wIiicU offers a rav of liope to prevent irreparable 
damage, should bo given a feir trial until definitely proven of no value 
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result almost immediatclj, as \i‘i3 the case m the poisoDuig of a relatne 
bj the French Count Boscarme, in 1850, in \7hich death followed in thirty 
seconds When rccovtrj takes place health is restored but slowly and the 
di^«tno and cireulator^ organs are prone to disfunction for longer or 
shorter periods of time 

Diagnosis —The history and the odor of tobacco aie usually suf 
bcient for diagnosis A record of the consumption of uncertain or ques 
tionable beverages, especially incases where the Mctim is einploaed as a 
j,ardencr or wlitre inseetiodes are used, should arouse the ph^ sicnn s aus 
picions as to the po«sibiiit\ of nicotm poisoiinig Xieotin in dilutions as 
high as 1 300 000 will with a 1/10 per cent solution of h\drochlonc acid 
display an opalescence which, on standing deposits characteristic crystals * 
The injection of a frog with niootm T suits in a characteristic position 
being assumed with thighs at rig^it angles to the body and the lower half of 
the leg a 5 ,a«i«t the tliigh the feet mettuig at the back of the animal The 
promptness with which collapse often follows is su^gestne of cither caaiud 
or nicotm poisoning 

Prognosis — The prognosis depends oii the form m winch the drug 
was taken and tho percentage of the alkaloid contained m the leaves 
Tolerance or lack, of the oainc will influence the toaic effect of tho drug 
Death has occurred m as short a tirooas thirtv soceuds and as late as seven 
hours in acute poisonings 

Preventive Treatment — If tobacco must be consumed let it be done 
by adults who in turn will make it impossible for children to obtain pipes 
or tobacco in any form as plav things The use of tobacco as a medicine 
seems both unnecessary and unwise sinco (he treatment of vkm lesions, 
pruritis and intestinal paiasitcs can be earned out bv means of other 
agents It would he folly to urge more moderation in the use of the weed 
from vvhidi Baleigh and millions after him have derived solace and t-om 
pamonship Caro in tlie handling and storing of nicotm insecticides 
should be urj,ed 

Immediate Treatment — Due to tho piomjit action of this poison the 
following steps should bo taken at once 

1 Empty the stomach at once, using warm wafer as a lavage or, if 
poi«ming has taken place from an enema (,ivc a copious colonic irrigation 
using warm water or sodium bicarbonate solution C per cent 

2 Tho patient should be placed m a Tccumhent poaitiou and plenty of 
fresh air admitted to the room 

3 If the heart action is depressed, administer strvchnin sulphate 1/30 
gr (0 003 gm ), camphor 2 gr (0 13 gm.), caffein sodium benzoate 1 to 2 

Ttersalr s t ferr«d to m >dpm tntb xaks nplviok ical lem try for a del Id 
descr [tion of tie Bt ps n « a y to am at an c u at qu 1 tali e and quantitative 
BBtunate of n c tm in the t >d> b au a S e also McNally (19 0) 
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same jear waa not able to confirm tins fact b^ animal experimentation 
Nicotm has been isolated from tbe Iner, spleen, kidncjs and brain m am 
mals after poisomnj, nifli this drug 

Nicotm IS not complctilj excreted as such from the bodj It u 
tboUolit that the chief a\cnuc3 of escape art the kidneys, lungs, stomach, 
''alna and s«eat glands 

Lethal Dose — Vn exict detcrminition of the lethal do'io of nicotia 
has not been made but it is probablj \cr> small One-half ounce of the 
Icaies, which contain from 1 to 10 percent of the alkaloid in tanous tjpts 
of tobacco would probabl) be\or^ toxic if not fatal bolhnann states that 
the fatal dose of the alkaloid is about 1 gr (0 OG gin ) Due to the un 
certain alkaloidal content of the iiifiision, no true estimate of the lethal 
dose of this preparation can bo oUOii Ifclscu ailirms that m the «moke 
of y_ ounce of stroiio tobacco ibero is sufficient mcotin to prove fatal 

Patholog 7 — There aio no cbai acttri<tic jiostmortcm finding* There 
inaj be hvpcreinu of the mucous membrmo of tbo gastro-intcstiml tract 
due to the alkaline and thereforu mildlj caustic nature of the alkaloid 
The sinok^ odor of jiKotin is usually detected when tho stomach and in 
testtues are exanuued immediately after death Cerebral congestion and 
eugoreement of tho vessels of tho liver, spleen and kidnejs aro usually 
obserred 

Symptoms — Nicotin in toxic do*e», wbeii no (olenneo exist*, acts 
with a rapidity second only to the cyauids The novice m the use of to 
bacco can graphicallv desinbe the early symptoms of moderate nicotio 
poisoning llioj aro salivation, nawsca aud vomiting, funtnoss, mental 
auxiotv, frcijiieut voiding of uniie, diarrhea and vasomotor instability 
When tho amount of diu^ ingtsted is larger, tiicro is marked physical de 
prossion aud wi.akiit«8, the btaring may be dulled and tho respiration 
accelerated The face is pale and tho cxtrcimtics cold and diarrhea soon 
develops I’llclier and Sollinaun state that hypertension may exist from 
the bcgimnug of the toxicosis and persist until death It la thought that 
at times the vasomotor ceuters arc paralyzed so that the blood prc«suro 
raav at fiist bo verv lUoh with a later decrease in tension That tho nu 
trition of the heart muscle is stnously altered is asserted by ilorawitz and 
Zahn, who state that a coustnctiou of tho corouarics takes place with re- 
sulting slowed circulation even though hypertension exists in tho mam 
arterial svstem 

k sensation of rnipondiug pcrapiratiou which docs not develop has been 
described Disturbances of vision such as aniblvopia or even bhndnos, 
deafness, photophobia, paralysis of volmiHiy muscles and extreme pros 
tratiou do not augur well for a favorable outcome A rapid depression of 
all vital functions which manifests it‘»clf m a weak thready pulse, gasping 
or greatly slowed respiration, subuonnal temperature and sometimes 
dome convulsions aro seen before death On the other hand, death may 
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•with these crystals and when found postmortem they point toward the 
cau^e of death 

Pathology — The findings at the postmortem examination of patients 
dyiOj, from poisoning by this drug an, not characteristic There may be 
white bums on the lips and buixal mucosa again theso eschars may be 
X ellow or brown m coloi as a result of staining b\ blood or bile respectn elx 
The gastric mucous membrane is not nsiiilh cirroded but i» often hxper- 
rmic. bomctimea calcium Oialnle is deposited lu the lining, of the stomach 
as white oi>aque plaques Hareh perforation of this xisciis occurs The 
kidney is hxiKrcmie and the tnbulcs nii> be loaded with the crystals of 
the insoluble oxalate of caknim. 

Fatal Dose — The smalkst 'unonntof this Juio known to haxe caused 
death is 1 diam (4 gin ) altbonc,h the imiil tatil di>«e is sivcril tunes 
this amount Rceoxcry has occuned after 2 ounces (60 gm ) have been 
taken 

Symptoms — The svmptnma which arc oWivcil after the ingestion 
of oxalic acid arc tho«c which ansc as a result of a caustic effect on the 
oral and pharMigral lining in ndditiou to those cinsed b\ a Bistcmic 
poison Ibo attention of llic victim mav first bo directed to the fact that 
oinc unusual suh taiico has Ucu swallowed bi the bitter hot taste of the 
luivfuro Ihere is biirninp and a sens© of coustnctioii in the throat and 
c opliagiis and finally acute ^.istnc pain is experioncid Nausea and 
lomiting are not loiiy. ddaxed the xomitus consisting of i darkeolored 
highlx acid material which max lx atnaked xvith bright blood The emesis 
19 prolonged violent and xery exhausting to tin patient llie progress of 
the flvmptoms max be xerx rapid flu circulatorx sxstim quickly showing 
a gieat depressicn, the general prostration deejxning until earlx dissolu 
tion during a convulsion takes place Ou the other hand the gastro 
intestinal exauptoms max remain evimjiaratixdx muonspicuous and the 
iierxous picture lar^elx prclominate Often what appeals tn be a xiolcnt 
stimulation of the xxhole central nerxous axstcui is obserxed at first Later 
incourdinate moxemciits twitihing of the facial muscles formication on 
the trunk and extremities numbness of the finder tipi and paralxses more 
or less general in extent appear This less of power is thought to be due 
to a generalized precipitation rf nerxe tissue calcium as a result of its 
union w ith the oxalic radical thus formiUr, calcium oxalate Both tonic 
and clonic eonxulsions haxe been obserxed rioijuentlx the pulse is small 
compiessible and iriegular The bodx is cold and cxanosis of the lips and 
extremities as a result of circulatory depicssiou is seen 

Glxcosuria and albuminuria with the presence of numeious tube casts 
art rather constant urinarx findings It is thought that the piesence of 
sugar in the mine can be explained by the fact that the niofabolic pioccsses 
u( much hindered bx the pn tnce of oxalic acid in the bodx Calcium 
oxalate crxstals are sometimes founo n the urine after poisonin^ with 
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e,T (0 0C4 to 0 ll gill ) under tlio skin or gi\o alcohol or aromatic spirits 
of ammoiin b} iiionUi 

4 Lvlcruil laat 13 uwlicatcd for tliodcprcasiou A hot ct>{rco cnma is 
frcquciith of ud for tins purpose 

5 If the rcspiritor^ center is dcpicsscd, artificial respiration is indi 

cafed Owgcu siiould Ik. iiilialatioiL Ageufs iin\ be used for 

rt-llcx stimulation such ns brisk nibhiii^ of tho evtrcmities, drj heat, the 
inhalation of arouiatio spirits of aminonn, dushing cold uatcr oicr tho 
head and the uso of mild clictncal stimulation 


OXALIO ACID 

Occurrence— 0\nlic acid is of but httlo iiao to tho physician as a 
mcdiciiK It la of iiittnst, liowtior, because it has gnen ri&o to serious 
poisonings and from the stniid|K>iut of toxuolog) is, therefore, the uio’it 
import lilt of tlio or^ uiic acids Oii aceoniit of its rcacniblaiicc o\aIic acid 
has been mist ikt u for trtaiii of tartar or Lpsom salts uith gnie icsiilts 
It IS used about kitcluus is a meius of jiohsbing copper kettles or more 
often peril ips 13 i bt<. icliiu^ agent Under tho coimnoii iiiuiie of e^soiitial 
s ilts of lemon or * suits of sorrel” the acid potassium oxal ito is nl 0 u«cd 
to remoM ink stuns from the hands or from fabrics Not infrequently 
the 8lmlla^lt^ bctnceii tho appcariiico of (his actnc poison and hirmlc^s 
silts has led to erne toxicoses Oxalic icid occurs m iiituio rather com 
monI\, bciHe, found in ihnbarb, cuicbom, and sorrel k recent icport 
appiaifd lU tin. public press o( the pgisonmg bj o\iUc acid of a fimilj 
uhich partook largile of tho roots and Icaies of tho rhubarb plant Finally 
tho use of oxilic acid in the dyciii^, and printing of calico 03 ucll as a 
blcaeliing ae,int in the straw hat ludustr} cxpo‘-e3 tho workers thus cm 
ploicd to accidental ingestion 

Absorption Metabolism and Excretion — Oxalic acid is rcadih ab 
sorbed b\ tlie gustro intestinal mucosa when taken b\ mouth It la prob- 
abl\ acr\ resiataut to oxidization ind uiaiij wiiters doubt that an\ oxalic 
acid 13 burned in the bmnan bod\ llurset, m 1885, stated that calcium 
oxalate in the form of nid sli iptd cr>st ils imj lx, found m all tho oioUns 
after lar^e doaes liaxo been swallowed 

1 rom 90 to 95 per cent of (he oxalic acid taken into the body is cxcictcd 
bj the kidncjs Ihe unne when first pa'-sed contains tins driij, m 'bo 
form of oxaluric acid Later deconipoaitiou takes plico and urea and 
oxalic acid are split off and finally calcium oxalate, which is an almost 
insoluble salt, is foniicd Ihc cmelope shajKd crystals of this salt when 
found in tho urine are xaluablc as a diagnostic aid in dctcnainmg whetLir 
poisoning Las tikcn place Tho kidney tubules aro sometimes blocked 
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solufjon of 1 per cent sodinm bicarbonate acd 0 25 per cent ralcaum 
clilorid niaj be given intrarenoasly wLcits baste is indicated Calcium 
lactate is a good drug for mlraicnous use Water in large amounts should 
be adniimstcrtcl to preiLiit the clo^oing of the renal tubules ivifli Oialste 
cr>stalB A saline cathartic, preferaUj magnesium sulphate, in 3 to 
4-ouu(e (90 to 120 mi(a) doses should be given 

General Treatment — Support of the cinlvirras ed heart is usuall' 
necessary, cafFein and diaitalia being useful for this purpose Exterml 
heat and cnemata of strong lotfoc are but two of the supportne measures 
which will suggest themselves as useful m relieving the shoch. incident to 
the swallowing of large doses of this poison The diet should he liquid 
Until the acute stage is past. 


ALKALIS AND ACIDS 

Sodium hjdroxuj ^aXDIl Sulphuric and H SOt 

Potasnum hydroxtd LOU NilncaciJ II 

Calcium oxid {QuicKhme) CiO HydrocMonc acid 

{Muncitxc acid) IlCl 

Occurrence — The caustics destroy life by causing the death of tlio 
tissues with which they cemc in contact Tbci mai accomplish this result 
by acting as a protoplasmic precipitant bj charring or coiisumiDo the 
tissues or bv causing such an active mflanunatiou that extensive necrosis 
finallj tales place Thest substances arc rarely used for homicidal pur 
poses because of the rehtnc case with which members of this group of 
drugs are recognized The snicide infrequently chooses these agents to 
accomplish his purpose because of iho common knowledge of the pain inn 
dent to their ingestion Occasionally the caustics are taken in mistake for 
harmlc'is medicines with grave results Househokl he which is commonlv 
used for cleaning purposes is frequently so carelcssh stored about the 
house that children arc exposed to the danger of poisoning from this 
source ^ Nitnc acid fumes lave been reaponaible for laanv aceident.al 
deaths Carboys of this acid arc sometimes spilled in the holds of cargo 
tessela or other closed spaces and workmen entering to repiir the damage 
are qaiAly oreTcomo 

Absorption, Metabolism and Excretion — TIio effects of the general 
absorption in poisoning with the caustics are of relatively minor import 
the essential harmful results arising from the direct contact of the chemical 
with the skin oi mucous membranes The alkalis unite with the tissue 
The c mmon tiua tcld clenn g po»d umUui suffc ent free all-Ali to p i oa 
ch IJren ■who c n ume th m O ron^h gno aoce Tl ire sh uld be tate laws requiring 
that these Bulistances he branded as joia aon Editor 
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oxalic acid Nepbntis of a scnous grade is not a common complication. 
Tho rcspiraton quotient falls smeo the production of carbonic acid is 
greatly dimini<tbcd 

III fatal ca<!ts death results from pals^ of the respirator} center and 
usual!} occurs more rapidl} than from mam of the other caustic agents 
Instances ha%c bctii seen iii which the patient fell uncon'^cious immediately 
after the poi'^oniiij, and death occurred without the stupor Ics'icinug 

A^^lLll death docs not tike place as a result of tho acute toxicosis, dis 
trcssiiig, iicr\0U3 and metabolic scquclu may occur Ainoiig, these condi 
tioiis may bo luintioned neuralgias, asthenia, melancholia, asthma, 
eczema, prurigo and demineralization of the hones as a result of the with 
drawal of the calcium Not infrequently calcium oxalate is deposited m 
the joint structures and gives ri^so to the so called oxalic gout. 

Diagnosis — Sumctinu's the patient will be able to state tho nature 
of tho substance taktu as soon as he realizes that a mistake has been made 
On other occasioua the cau«c of tho trouble is not so easily ascertained 
Tho local signs with the frcNiuent rapid development of grave symptoms 
as well as tho urinary diidings usually qIvo some clue as to tho nature of 
the ailmcut livo dtups (Od mil) of n saturated elution of sodium 
hvpochlorito with 2*/. drams (10 mils of urmo ond T drops (0 3 mil) 
of a 10 per cent solution of magnesium sulphate will give ri^^o to a piuk 
tint in the presence of oxalic acid 

Prognosis — hen i lethal amount of tins ixn on has been swallowed, 
death ma> ho v cry prompt Indeed, a caso has boon reported in which 
death took place m ten lumutts after poisoning bcviral hours may elapse 
without grave signs developing and yet «udden fatal collap'io take place 

Preventive Treatment — No jhusoii «liould ho pi iced near where food 
is being prepared and, if cleaning or scouring materials of a toxic nature 
must bo kept in the kitchen, the container should be distiuotno either m 
color, size or shape The same precaution would apply on a larger scalo 
to the industries using this dnig 1 ho purchase of a now straw hat would 
appear to he a good preventive measure if the hlcachnio solution required 
to make the old one presentable is likely to ^.am eiitrmco to the body 

Immediate Treatment — lortuiiatelv thero is alwavs haiulv m '‘ome 
form a verv powerful and cfhcient antidote for oxalic acid Calcium m 
anv form is highiv efiicacious The stomach should be immediately 
emptied by lavage, a calcium solution being used if immediately obtain 
anle After emptying tho stomach, calcium salts should be given m gen 
erous amounts This antidote may be given as the chlorid, as the lactate, 
as common chalk or as hmewater in laigo quantities The ingenuity of 
those near will suggest the ruuoval of wliifcviash from a wall, the ceding 
or a fence and after nihhiUo up with water the administration of this scr 
lution in laroO quantities Calcium salts m the presence of oxalic acid 
will form tho very insoluble calcium oxalate. One pint (oOO mils) of a 
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solution of 1 per cent soditiin bicaritonato and 0 25 per u?nt calcium 
cblornl may be giion intraT«.aou<»lv 'where baste is indicated Calcium 
lactate is a good drug for iiitrarraous use I^atcr iii Jirge amounts «Jioul(l 
be administered to pretcut the clogging of the renal tiibiilus with oxalate 
crystals 1. saline cathartic, preferaUj mjguesiuni sulphate, lu 3 to 
4-oimce (00 to 120 mils) do-ais should ht o»eii 

General Treatment — Support of the einhirrasscd heart is usuallv 
necessary caffcm and digitalis being useful for this purpo'O External 
heat and cuemata of strong coffee arc but two of the supportne measures 
nhich lull suggest fhemsches as useful ui reliciiug the sbocL incident to 
the sivallowino of large doses of this poison The diet should be liquid 
until the acute stage is past. 


ALKALIS ANP ACIDS 

Sn^ium iytfroxui NsOII St^lphune and II 

I oiaiiiujn. hydraxid KOU htlntactd llhOi 

Calciutn oxtd (^QuicUme) CiO Hydrochloric and 

( Vumtic acid') HCl 

Occurrence — The caustics destroy life bv causing the death of the 
tissues with which they come m contact They ma\ accompli*h this result 
by acting ns a protoplasmic pritipitinf b> chamng or cousiinuiig the 
tissues or by causing such au actiic inBaounatioa that cxtonBnc necrosis 
finally takes place llmao substances arc raiely used for homicidal pur 
poses because of the relative case veitli which members of this group of 
drugs are recognized The suicide infrequently ibooses these agents to 
accomplish his purpose because of the cnmiuou know ledge of the pam mei 
dent to their ingestion Occasionally the caustics arc taken m mistake for 
harmless medicines with graro results Household he v hich is commonly 
used for cleaning purposes is frequently so caixkssly stored about the 
house that children are exposed to the danger of poisoning from this 
source Aifrio acid fumes have been responsible for many accidental 
deaths Carboys of this acid are sometimes sptlkd in the holds of cargo 
vessels or other closed spaces and workioen entering to repair the d.imago 
are quickly overcome 

Absorption Metabolism and Excretion — Tho effects of the general 
absorption in poiaoning with the caustics are of rJativcly minor import, 
the essential harmful remits arising from the direct contact of the chemicai 
with tho skin or mucous meinbrancs Tlie aikahs unite with the tissue 
The toramon 1 uselold clean in., pond r c nta a *iBci nt f ee alUli to joi on 
children who orsume them throu h n nee Uefe should he t te lews rejuu-iuir 
that these eubatances he branded i » po* nous — Ed tor 
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IS not possible to stnfo accurately the fatal doso in the case of the alkalis, 
althoUc,h caustic alkalis are tonenllj less actire than caustic acids 

Symptoms — The samptoms arising m each case from ingestion of 
members of the caustic group arc similar and will therefore be discussed 
collectivch The extent of tlie damage and the conseipient symptom pic- 
ture depend largely upon tho concentration of the acid or alkali, the time 
during which it acts before treatment la instituted and the extent of the 
surface w ith which it eoiues in contact If taken into the (jastro-iiitOBtuial 
tract the patient ftr«t romplains of burning pam in the mouth and throat 
and difficulty in suallowm^ N’aiisca and loiniting, soon take place the 
lomitiis being often stained with bright blood or, in acid poisoning it ma\ 
bo elark in color as a remit of the formation of acid Leniatm Later the 
lonntus contains shreds of detached mucous lucmbrauo which at tunes may 
as umo coiisideriblc size l)^^phunla is often present and intense thirst 
exists The objcctne symptoms relatnc to tie. pbarMix have been de- 
senbed under the section on pathology Not lufrcciucntly when a suicidal 
attempt to aw allow concentrated sulphuric acid has been made a spasm of 
the pharjnx pi e\ cuts tlie passa^^c of the acid into the stomach and the fluid 
IS reg\ir„itattd bunuiig iht tusucs alvut the angles of the mouth and 
aliout tho neck There is often diarrhea, the dejections contaiiiiUo macro 
scopio blood or, on the other hand, constipation may bo present bs a 
result of the Molcnt impixsaion of caustics ou the gastro intestinal tract 
the abdomen is frequently greatly distended and extremely tender to pal 
pation ^\hen perforatum of the stomach occurs the symptoms of pen 
tonitis art iddcd to the alieadv distressing picture 

If the coiitict with the tissues has lecu yyidcspread and extensne 
de«tnittiou liis taken place the patient may display marked eyidcnce of 
shock from this cause Ihe stagnation of blood in the splanelinic area 
with a consequent anemia in the brain anl other yital centers is an addi 
tional factor in producing this condition As a result \ertigo delirium 
conyulaiona collapse and coma may he ohocned and death may take place 
before the local snnptoms hate had tiufhcicnt time to dcaelop 

The pulse may be small and accelerated or duo to aagus stimulation, 
may not be increased in rate Due to pareuclivmatous changes in the kid 
ney the urine is usually hminishcd m amount and coutams caats albumin 
and ixd MoiJ cells heycr is usually prescut when sufficient time has 
elapsed for ahsoiption of tlic toxic ncuotic substances although y\heu 
shock IS present the temperature is subuormal 

If the fumes of nitric acid haiebccu inhaled, conjunctivitis, bronchitis 
pulmemary edema or pneumonia are likely to be observed Death has 
taken pi ice promptly as a result of spasm or edema of the glottis yvhen the 
fumes of nunc, or more rarely hydiochlonc acid ha\e been inspiitd Dv e 
to the damage which has been luflictcd upon the c«ophagns and stomach, 
rce-otcry takes place sbwiy nutrition suffers and the body strength is re- 
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filled with difRciiltj EsopliatjCal stncturcs and contractures onlj serve 
to make a miserable condition mote distressing 

Diagnosis — It is not dilhciilt to aime it a diagnosis when corrosives 
have been swallowed Iho c\*ict acid or alkali taken is somewhat more 
■uncertain The dkilis ire likely to give rise to i slimy slough, gelatinous 
111 appearance ind of greater depth than m the case of the acids The 
characteristic tissue chingis in sulphuric, nitric and hjdroclilorio acids 
have been described Iho jcllow Annlhoprotcic reaction seen m a nitnc 
acid burn nnv he confu'icd with a picric acid stain, but m the former the 
application of ilkalis chaUoCa the color to orange, while no such effect is 
seen in the Htter 

Prognosis — Do ith nnv remit protiipllv fiom shock or edema of the 
lanur 'ilthoUg,h the fatal period miv he greatly dclavcd If the patient 
survives the acute svmptom**, death from gastric ulceritiou and slow per- 
foritiou or even from actual starvation as % result of cicatricial stenotic 
contractions or extensive destruction of the gastric mucous nieinbrauo may 
follow 


Immediate Treatment —The phj;>ieiaii should bend cvetj effort to 
dilute the caustic substance, for it is not the total amount of the acid or 
alkali ingested which is likely to do the greatest harm, but it is the con 
centratod substance which docs the damage To this end the patient 
should be required to drink water m abundance If the ease is seen very 
early or the escharofic effect of the poison is not intense, tbo stomach tube 

ma> boused The passing of a tube mall cases is not devoid of danger and 

13 frequently definitely coutra indicated Demulcent and protein drinks 
arc useful and of these groups boded starcli, slipiicry elm infusion, acacia, 
white of egg or milk are useful The cxliibition of morphin is usually re* 


quired to control the agonizing pam 

Chetmeal Antidotes — In acid poisoning the alkalis are chemically 
antidotal, magnesium oxid being particularly useful Care should bo 
exercised in administering the carbonates, since there is some danger o 
rupturing an eroded stomach by tlio generation of carbon dioxid gas an 
the consequent overdistcnsion of this viseu« The free alkalis are too 
caustic and the potassium compounds aro objectionable because of t e 
danger of toxic absorption When the emergency is grave, any alkali 
should bo used, even chalk or the whitew ish from tho wall, but diluents 
are preferable to chemical antidotes paid for in valuable time 

In alkali poisoning the acids are to be used Vinegar or lemon juice 
18 useful and usually to bo quicklv procured If thc=io remedies aro no 
available, any acid in 1 per cent strength may be used in the emergency 
Feeding by rectum is usually necessary and supportive measures aro mdi 
cated m the majority of ca«!es Huid by vein or under the skin is require 
for the collapse and dehy dration A 1 per cent solution of sodium icar 


bonate 'will meet this indication 
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CARBON MONOXID 

(Carbonic Oxtd lUumttMttng Gas CO) 

Occitrrence —Carbon monoxid la a coloilcs<i prautioalI> odorless gas 
produced in large quantities as a product of the incomplete combustion of 
coal or other carbonaceous matter With an excess of ox^gen burning is 
complete and carbon dioxid alone is produced with the progressne lirai 
tation of air or oxigcn the amount of carbon nionoxid produced increases 
proportionateh Ordinary illumiuatm^ gas consists chiefly of h\drogen, 
hydrocarbons and cjihon moiioxid Coal ga< pioduced In tht destructne 
distillation of coal or cohe, contains from 4 to 10 iier cent of carbon 
monoxid , water gas, prepared by the pa sa^e of steam oi er white hot coke 
or anthracite, contains 30 to 40 per ant of (his poiwnous gas V coo 
contratiou of leas than per cent in the atmosphere breathed is adequate 
to produce serious if not fatal poisoning 

Accidental and suicidal poi^onnie. by carbon inotioMd are of frequent 
and common occurrence Stciens states that this gas is responsible for 
more deaths than all the other gases combined 

Poisoning with carbon monoTid occurs from inbaling the vnoko of 
burning buildings after mine explosions from tbo fumes of damped fur 
nates and stole*, in the aftcr-Jamp of old wclU, from the exhaust (4 to 
13 per cent CO) of the engines of automobiles runiimg in a closed or 
poorly leutilated garage and from the accidental or intentional inhalation 
of illuminating gas Accidental poisonings are reported as a result of the 
use of household appliances for cookm^ and heating, especially where the 
ventilation is insufticieiit and from gasoline dnien motor boats with cn 
closed cabins Eighty miners lost their lives recently at '^pan^Ier Penn 
sylvania as a result of inhaliii^ fire damp which contains a high per 
ccntQgt of carbon monoxid In Philadelphia during the years from 1910 
to 1921 inclusiye 1,429 eases of suicide bv drugs including illuramatino 
gas were recorded of which niimbci 962 or t 7 3 per cent choso illummating 
gas as the sure and convenient way to cuthmasia 

Absorption Metabolism and Excretion — khsiiption is prompt 
Carhou monoxid is readily absorbed fhivugh the endothelial lining of the 
pulmonary alveoli the nte of absorption being loughly proportional to tho 
concentration of the gas iji tho inspired air 

Carbon monoxid unites with the hemoglobin of tho led blood corpuscles 
evidently at the same site or bond of union in the hemoglobin unit as the 
conihinations with ow^ou take place The cailion monoxid licmoglohm or 
carhoDvl hemoglobin thus formed is a stable compound, the affinity between 
the carbon monoxid and hcmo^^lobm bein^ about two hundred and fifty 
times as great as that existing between oxygen and hemoglobin in the 
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analogous ox-vliomoglobm conibination As a result tbe ox%geii is dis 
placed and tlio place m tbe bcinoelobm structure uonualh occupied bv 
ox^ gcu 18 now occupied bj tbe cirbuit inouoxid uuiL Xbus tbe oxvgen 
carrying function of tbe bcmoglobm is aboli bed, aud tbe red corpu'dcs 
no longer serie to carr^ oxygen from tbe lungs to tbe ti'sues Tbecsttut 
of tbe rcsultiUo asphyxia yyill depend upon tbe amount of carbon inonoxid 
absorbed and tbe number of orytbnx^tes saturated this gas 

Excretion of carbon iiioiio\id la fiyorcd bj tbo rcmoi il of carbon 
luonoxid from the lusiuixd air and tbo increase in concentration of tbe 
ox>gcn m tbe respiratory alytoli ^tlost of tbe carbon imiiioxid pa scs 
from tbe corpiucka mid plamui into tbe pulmonary alycoh and is dis 
charged in tbe eypus-d air A mnill part is e\cn.ttd unchanged b\ tbe 
kidneys Carbon muiioxid is not oxidized to carbon dtoxid in tbe body 
Pathology — Ibc ippcu mtt of the Ixxly afttr poi«oimig by tbis gas 
la cbaracteristic It is not unusual in cases yybero accideutal or suicidal 
death has resulted ftom the lobahtion of illiumuatmg gis to discoycr the 
body lyiiio in bed y\itb the io«y hue of btaltli on tlic cbciks but yyilh a 
cherry red tongue and Up Cyanosis is usually absent mid tbe skin is 
frequently pink or pale m color Ilic face inaj be injected, tbo ejes briobt 
and staring Sometimes tbcic is a dcln^cd ri^or morti«, the limbs being 
supple, yylulc lu other mstmiccs postmortem ngidity ecems to bo bistcntd 
large ro<»y-colorcd areas arc frequently seen over tbe chest, abdomen and 
thighs Abdominal mcisiou disclo os nrltrus which arc full of bright 
red fluid blood, tbo yiseera, fatly mid inuscuhr tissues being of the same 
rose ixd color k bright red fluid blood is of tbe biglic t diagnostic yaluo 
Pneumonitis yyitb edem i is not iiifrcqiicntly seen and a pBeudoincmbranous 
exudate on tbe gingiyal suidaccs tiacbea, colon mid rtetum Ins been le- 
ported Gaifgrcnc of tbe muscles of tbo neck has occurred in rare lu 
stances Deep bed sores bayc been knoyvn to form in a yeiy short time 
Generally "ipenkiug, tbe most constant pathologic clniigLs m carbon 
monoxid poisoning consnt of a general hyperemia yvith scatteicd «niall 
hemorrhages in all organs and parenchymatous fatty degcncratiye changes 
in tbe liy er, kidney s aud mu clcs 

Fatal Dose — In Onibcr found that a concentration of 0 024 

per cent of carbon luonoxid in the air was harnile s eicn alter inhalation 
for seyeral hours Tbe thn. ahold of toxicity piobablj bigins at 0 05 per 
cent contentratiou, is scyere at 0 07 per cent, dangerous at 0 16 per cent 
and generally fatal from 0 2 to 0 4 per cent (Solliaann) 

Symptoms — Geueiallj speaking tbe symptoms of carbonic oxia 
poisoning are those yvhich are to be expected when the normal tissue inct'^h- 
olism IS halted or delayed as a result of i deficiencj or loss of oxygen 
Carbon monoxid has little if any inherent toxic action and acts only as a 
hamei or block to the normal oxygen canning function of the lyd cc a 
Haegard’s statement of the physiology of this asphyxia giyes a plansi e 
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explanation and deserres mention Ho ■states that as a result of the 
anoxemia, the respirafoi-j rate is increased uith a resulting diminution of 
blood carbon dioxid, thereby eliminating the source of respiratorj center 
stimulation Ee^piraton death is a natural seqiicuco of anoxemia and a 
further result la the development of heart hloch in its various stages 

The on«et is insidious at times, thert bcni^ no prodromal sjauptoms of 
anj definite soil The patient Ixcomes suddenly dull or stuporous before 
he or his companions have am Knovrlcdge tint a poisonous gas is being 
inhaled Usually there is an earlj sen c of pressure on the temples, tin 
nitus annum throbbing of tho vesads nialai c disturb d vision and 
mental excitement nr dchrium followed hv nausea and vomiting and a 
^en«o of muscular vviikness The carlv svniptoms which represent an 
initial cerebral stimulation are followed bv a corresponding depicssiou 
The puJ«c IS slowed from vagus stimulafioit or impairment of lunciiItT- 
ventricular conduction and though the blood prcssuic is at fir«t elevated as 
a result of stimulation of tho vasocoiivtnctor ctntcr later hypotension la 
seen fl« vascular tension and imocanlial lutcgnt* are lessened 

ilcutal diilmss increasiug to stupor oi deepest coma great prostration, 
threadv pulse Iniiotcnsion slow shallow respiration are svinptoms which 
later prevent thcms».l\cs Muscular tvntchiugs and convulsions are not 
lufrequcntlv observed tho latter being of th< epileptiform tvpc Respira 
tion of the C licvno btokes tvpe relaxation of the sphincters and deepen 
ing of coma with hvpcrpyrexia are igu ef the gravest significance He- 
spiratorv failure is usually the cause of death the heart continuing to beat 
after re piration has cca<ed 

Albuminuria is observed m 20 per cent of the oases and in alwut TO 
per cent of carbon nioiioxid poisoiiiUqS a rcduein^ substance is found in 
the urine vvbidi some observers report to be dextroeo while others have 
isolated ghcuronie acid la doubtful cases this action on Fthlings solu 
tion may be u«eful to confirm the diagnosis Lactic acid appears m the 
unne in cases of severe poisouiDj, A Icukotv tosis is often noted 

Sequelae — Even da)* or wtek** after tlie acute symptoms have «ub- 
sided and rewvirv seems asMired grave sequel'® are frequently observed 
These may raiij,o in «e\critv from inrsistmt headaches palpitation local 
hypcremiav gastna-Uitestiu il disturbance localized edema dermatitis and 
transient gly^osuna to paralvsis of centra! and ponpheral nerve tissue-, 
gangrene of the bands and foct mental disturbances amnesia choreiform 
movements cardiac weaknesa and various psvehoses of a lasting character 
Ybt and Witt report a case of carbon muuoxid poisonin^ m a child five 
) ears of age in which total blindness remained as a sequela These vv riters 
state that manv serious optic scqnche maj bo seen following poisoning bj 
carbonic oxul 

lIcConucll and '-piller and alsa Hill and Semerak call attention to the 
fact that carbon inonoxid is capable of cauaiug fattj degeneration of the 
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intiina and muscle coata of Tesscla witli resulting bilateral softening of the 
lenticular uuclti 

Aspintion pntunioma as a result of mini ition of infectious particles 
duriiio tlio period of imcoiisciousiicss is occisioiiall> obsened L\cu after 
conseiousiic&s Ins been rcstoicd, piilmoii'ir> edema and pneumonia are pos 
sibihties mIirIi the plnsicnu slioiild be ir in mind 

Ircqiiciit nuiitiou is nude m medical literature of localized gangre- 
nous conditions following iwisoning carbon inoiioxid This is explained 
b^ tbo loss of the blood of oxjgLii-carr^ing power rcsultiiij, in consequent 
tissue death 

General Treatment — Proph^Iictic treatment is not alwajs po sible 
Since carbon monoxid gas is odorless, the unfortunate ludnidual inhaling 
It IS not warned of its presence b^ the sense of smell Fortunately sulphur 
compounds aio frequently admixed and the presence of a deadly poi'^ou is 
sometimes announced by these comparatnch banuliss gases Filtration 
of gases through tbo soil ma\ rcmoie the sulphur compounds so that even 
this ‘safeguard is not availing It hia bcin suggistcd that white mice, 
which are affected from twelve to Ivvcnly minutes earlier than is man by 
this ga«, bo used to test mine air for the prcseiiec of carbon monoxid It is 
to bo remembered that the «pcvific grivity of carbon monoxid is oulv Oti? 
and that therefore the spices near the ceilings of rooms and the roofs of 
mines are likclv to contain the gicatest concentration of deadly gas ^ cu 
tilation m mines and boiler rooin^ attention to plumbing, the wearing of 
oxygon masks the di'-cardmg by firemen of any reliance ou the gas mask 
used by soldiers in the recent war, all should commend tbemsthes as 
sensible precautions Automobile engines should never be started lu closed 
garages 

The United States Bureau of Mines icconunends the preparation and 
constant availabilitv of tanks containing oxygen to which 8 to 10 per cent 
of carbon dioxul is added Masks suitable for the adrami'stration of this 
mixture should lie attached 

Immediate Treatment — Kcinove the patient from the contaminated 
atmo<>phere at once Every minute counts, for it is to bo borne in mind 
that every second of complete asphyxia makes recovery more doubtful If 
natural respiration has cea««;d, artitacial breathing or forced inhalation ot 
oxygen must be begun as soon as an oxvgen fink can be procured Every 
hospital ambulance and first aid station should be abundantly supplied at 
all times with oxygen Venesection witli transfusion of healthy blood, ii 
employed within the first two hours after poisoamg, seems to have given 
good results In the presence of an excess of oxygen, the carbon monoxi 
hemoglobin is again decomposed 'ind the active ehmmatiou of carbon 
monoxid is begun. This decomposition is said to take place in the fir«t 
hour of oxygen treatment and, if «somc favorable response is not noted at 
the end of this period and coma continues some definite injury to nerve 
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centers as a result of the anoxemia has probably taken place Alkalis are 
indicated for the acidosis Ha,^rd md Henderson claim beneficial re 
suits from the exhibition of oxjgen with 8 per cent of carbon dioxid the 
carbon dioxid augmenting respiration and the increase of ox\gen thus in 
haled hastening the elimination of the carbon moiioxid It is to ho re 
meinbered that treatment to be of avail must be prompt, that the life of the 
patient is ofttuncs saied or lost m the first hour and that blood or saline 
transfusion after aenescction or the exhibitiou of oxjgtii are of little use if 
two hours haao passed without treatment being instituted 

Sjmpfomatic treatment ■diould aloo be cmplojtd both m regard to im 
mediate and late sjmptoms Care should he taken not to expose the pa 
tieiit to the cold , liquids should be supplied in adequate amounts either by 
hipodermocl^sis or cnterocl^sis Rcapiratory and cardiac stimulants are 
indicated 

IIidrogcD dioxid administered per orem or hypodermically has its ad 
vocates hut adequate proof of its cthcacy seems to be lacking 

Diagnosis — This is rarili a difficult problem The hi tory of the 
onset the «mptoius of 8«ph\xia without oauosis the cherry red appear 
ance of the skin, all point out to the pbasician the proper solution Ihe 
spectroscope is of the highist utility m delecting the prcsenco of carbon 
mouoxid hemoglobin in the blood 

Prognosis — The outWk foi rccoeer\ depends on the duration of the 
exposure and the couccntraliou of the carbeiiie oxid m the inhaled air 
Stcaens states that if the patient has mhahd a 0 2 per cent concentration of 
carbon monoxid wi^h air for four or five hours, or a 0 4 per cent for one 
hour death may be expected \\ ben a 2 to j per cent concentration of 
carbon monoxid has hccu inhaled almost all of the ox\ gen carrv ing pow er 
of the red corpuscles is iinmedutclv dcatroved and death occurs about as 
rapidly as in diowuing This is the case when illumiuatiug gas with only 
slight admixture of air is luhakd 

If the coma has lasted longer than thirtx six hours the chances for ro- 
coierv are remote If edema or cutaneous blebs appear the prognosis is 
unfavorable If the acute effects liave lar^el> disappeared m from three 
to four hours the prospects for recovery arc good 
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Occurrence — Almost fiom the vcr> beginnings of civilization at 
tempts have been made to interfere with the natural biologic sequence of 
the human reproductive cycle Tue problems involveil iii the production 
of abortion and the motives which actuate the attempt are so deeply inter 
woven with the civilization tho morals and the economics of nations that 
to discuss the subject exhaustively from the standpoint of etiology would 
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require more spico than can ho gl^cn to this article ilorcoicr, the 
aicragc <itat\i3 of the general public morils lancs m dilfercnt couutms 
and constitutes an important mllucncc The iiicidciico of criminal ahot- 
tioii cannot bo dcfinitcb stated, much less the frequency of abortions and 
poisonings thi-oiiQli the u<5e of abortifacicnl«, since onl^ in tho o cases 
whirc life lias been jeopardized or actiialK lost do flic details come to lipht 
or tind a plueo iii tho njiort of tho case Iho production of abortion Ij 
means of nuchanical agents docs not concern us in this chapter 

lo inuiiurato the nicinliors of that cla&s of drugs winch haie 

been cinploaeQ in the attempt to tenninatc pregnancy would require a pre 
seiitatiou of nliuoit the whole list of olhcial drugs with the addition of 
inaiiN which h ive little or no mediciiiil hmj and in truth friqucutlv onb n 
fancied iction on tho pregnant ntenis Daais sf ites that '>7 drugs reputed 
to have ilwrtif icieiit piupertics arc luentiomd in aarions worhs on imtcrii 
imdici Liira countri ind dime Ins its f norite ahortifacicnt drugs and 
thcao are frequently iniluented if not wliolh dclerjnincd by tlic Hon of the 
particulir loculita Ihc frequent of tliu CNtrict of cotton root birk 
(c\t go* apii ridicis cxirtev) by the negroes of the «otitheni stitcs senes 
as a good e\ uuple of this geographical iiilliKncc linked aaned is this 
locil (llut fh it then Heins to Wcecii an indn tn il n«peet to the prolileiii 
The friHiuciice of tho use of phosphonis iii Sweden as in igeiit to emptv 
tho iitinis no dunbt Ins «ome relutioiisliip to the match indu try in thit 
eomitri ^ ! twin in in t\h iu«tuc eohiim on the dni^, ibortif leicnts lias 
gieon some interesting, infomntion conccniin„ the fa\onfo agents of main 
eountries In 1 r met aviii ('•ibiiia), arbor \ite (thuja), and me (mfa)) 
in hngluid peinnrui il (lledconn pulegioidcs), dnehylon pill and white 
hellebore (leratnini \iride), in Cerinany sann, aloi«, colke, Muogar, 
bil<iaiii of Ptni and bora^ lu \us(n» smii, in Sweden plio phonis, m 
lurkoi lines and sum iii Greece opium uni belladonna , in Ikisaui s iim 
and mercuric chlorid , iii J ipaii musk and the loot of kchyraiilhcs lupcri 
Ihiuiib , m China musk, and m (he United States ergot, snMU, taiisi 
(Tanacetum nilg,arc) pcniuroyal, cedar oil, nntinCj, and cotton root 
bark arc ii cd It will lx, quickh ob creed from tho ibo\c stiteincnt that 
the propirations denied from (ho legetable kmgilom puixmdcinfc "Ihc 
mrincnco of (he folk lore of a people ami the disuit'Sinn unoiig wwincn 
of tho cfiicicy of any of the iigetablc or inmenl drugs pbns not a 
iicgligiiblo i*olo 111 the ibortifacient drUg, mcidence 

It has been stated by Alcycr that (here is 1 alwrtioii to ticr\ 1 7 
to 2 3 pregnancies, wliilo liobinson belicets (hit theio is 1 triimna 
abortion to c%cr> 2 4 births Iho avnter is unable to cito authenticated 
statistics IS to the iclatuo frcqucnc> of mccbmicd and drug abortions 
but be bclieics that the former iro m tho gieit majo nti The elnef 

biatfs that out of IMW |oiiunin|'s with jlioplionis occurring 
IbiJ HD 1 ISi- OKJ «ir 111*, usult of atUntUI aboitioii — !• litor 
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purpose of this article la to radca^oi to set forth not the success uith 
uhich either of these illegal measures are emplojcd but to enuinerato 
the usual sjuiptoms and describe the couunou pathologic changes which 
follow the toMC ingestion or use per %aQiiiani of dru^s with the intention 
of cniptMiig the uterus whether this result does or does not follow "WTiat 
18 said in regard to poisonings bj tbe use of these drugs as abortifacients 
applies m general equally as well to these same drugs when used as 
coutraceptn es 

General Considerations — Ml drugs which have my aboitifacient 
properties act in one of three wajs 

1 a general sistcmic pomniug effect 

2 actiDa locally and sjKeificalh upou the uterine inusLii’ature 

^ B\ acting stcondanh on thi uterus thruUoh their effect on the 

gastrointestinal and genitourinary tracts 

It will ho it ouco oh<cr\ed that in the first and last gcucnl classes 
particularh grate damage may he done to the patuiit and her life placed 
in danger without affectm^ the uterus at all In fact tho literature 
repeatedlt describes cases ni which (he life of the unwilling mother was 
sacrificed without the uterus being emptied and without am signs of a 
threatenrd abortion mauifcelmg tbemseltcs In the second eif‘^t]p which 
represents the smallest number of drugs there is somewhat less danger 
of dama5.e being done to the cvtrapelvic \itd structuies 

Classiflcation of Drugs Employed as Abortifacients — It seems to be 
a hgical plan of procedntc to endeavor now to cla«sif\ the most important 
alxjTlifacunt drills from the standpoint of tomcitv and frequency of use 
The writer uses the tenn abortilaoicnt not in the sense of imphing 
that the drugs actualh produce abortion hut that they are used with this 
object in v icw 

I Tho Irritants 

A The Irritant and Toxic Volatile Oils 

Savin (sahina), arbor vitse (thuja) t nsv (tanacctuin viil 
gare) nutmeg rue (rutaj ptmivrrv'il (Hedcoma pulcgi 
oidis) turpentine saisatns and thyme 

B The Drastic Purgatives 

Croton oil, colocynth and jalap 

C Intcatvnai Aud Renal Irntants 

Capsicum, (antharides, mustard cedar oil, and balsam of 
leru 

D The Simple Purgatives 
VIoes 

II The Pcliolics (Crock expulsiou) 

A Lrgot, cotton root bark and black snake root 
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III Caustic and General Protoplasmic Poisons 
A Acids 

Sulpliuric, li^drodilonc, uitric, flcctic, oxalic, carbolic and 
carbonic leids 

B Hctals and Inor^pmc Salts 

Plio^plioriis, mercuric cblorid, aracuic, potassium c^auld, 
borax, inlimoii>, pota-«sium clilontc, lodids, nitrates, per 
inan^^amtc^, chroiuntti, alum, feme sulphate and other 
iron preparations 
C Gose^ 

Carbonic oxid and carbon dioxid 
D Ortniiic Suhstuices 

VIcohol, chloroform, iiilrobotizol and amliu 
IIa\iii^ thus laid the found itiuit uc mil now proceed to a more detailed 
diacusaiou of the toxic effects of these drUoS with some cUbonitiou ou 
du^Tiosis and trcatnicnt 

l]cmTA.NT3 

Occurrence and Mode of Action— Ihis is probihU the most com 
monlj u'sed group of abortifnciciits Ivot onl^ liaie the members of tbs 
group acquired somewhat of a lepulation with the lait^ as cffcctne and 
liannlcss igents to produce ibortioii, but lbe\ arc also in i large measure 
insilv ivnilablo and sold under common popular trade mines When the 
emptying of tbo uterus does acfualK take place as a result of the use of 
these drugs, the effect is the result of a marked ictiro congestion of the 
pchic organs which acconipanus or follows in imtatnc congestion of the 
gastro mtcstuial iiid geuito-iiriiiar^ tracts Thc\ have uo direct action 
on either tho musculature or the lining of the uterus 

Absorption Metabolism and Excretion — Tho dni^s rcpre'cntcd by 
this group -ire not quickl\ absoibcd to luj marked degree but exert their 
chief ac ion locally ilthoUoh there uia^ bo a gradual absorption if these 
agents reiuaiu long lu tho gastro intestinal canal A number of these 
drugs, bowel Cl enter the blood stream md are climmatcd by the kidneis, 
this applying c«pecially to the group of irritant and toxic lolatile oils 
Pathology — Tho postmortem findings when death has occurred as a 
result of (ho toxic ingestion of tho irritants consist laigeli of an intense 
congestion of the „astro-iutestiiial tract Ecchymoscs may be obsened m 
the wall of the alimentary caual The kidneys are usually the seat of 
an acute iiiflaiumatioii The peliic oi^us arc swollen and congested 
The uterus often fails to cyncintc its coutuits 

General Symptoms — Tin, symptoms incidtnt to toxic use of this class 
of drugs are chiefly tho'io of a violent gastio enteritis There is usually 
obstinate nausea and yomitmj, and diarrhea is constantli seen Due to 
^ i of blood in the splanchnic area svmptoms attributable to auenua 
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of the vital nerve centers arise \juaet^, vertigo delirium, convulsions 
nnd coma are often observed Iherc is avmptomatic evidence of an active 
hjpexcmia of all the abdominal viscera and, if an ecbolic effect is at all 
manifested, it is seen parth becanse tho uterus is one of the organa which 
share in this secoudarj congestion and in part becau«e the violent voinitiUj, 
and purging and straining so iintates tho uterus that contractions maj 
set in and evacuation result 

Special Symptoms — Sann (Soima) — Ihis drug mav well be tahen 
as a type of the irritant, toxic and ccbolic volatile oils It is ono of the 
most popular and generallv used drugs of this e,roiip or even of this whole 
class of irritants and la used m practically all countries The infusion 
or decoction of Juiiipcrus sabiua contains pineiie cadineno and sabinol 
which are volatile oils similar to turpentine in composition and irritant 
action but are even much more toxic The oils of savin cause vesiculation 
when applied to the unprotected skin loxic svmptoms consist of saliva 
tion, nausea, vomiting abdominal cramps and diarrhea There may bo 
Lematuna and dysuria Lenin states tliat sis drops hare caused toxio 
effects Hemorrhage from the nose, lungs and intestines has been described 
but bleeding from tbc genitourinary tract is more common In order 
ttf produce any abortive effect drugs of tins group must bo given in such 
largo quantities that hfo itoclf is endangered The rtspiratory rate may 
bo accelerated at first, but later becomes slowed labored and extremely 
difficult Arbor viu: and taiisv both contain thujol a toxic and irritant 
volatile oil A teaspoonfu! of the volatile oil of tan^v has caused dangerous 
symptoms Pennyroyal is probably the least irrit int of this group, 
although a teaspoouful of its volatile oil has produced gravo poisoning 
llacht reports the death of a girl sixteen years of age as a result of 
swallowing thirty six penny roval pills of a well known brand Alyristicene 
is the active principle of nutmeg and is a volatile oil Poisoning has 
occurred as a result of eatin^ one and one half iiutrnCg,« Kutmegs are 
not unpopular as a tvpe of abortifacieut btvug usually crashed or grated 
mixed with water and swallowed 

Drastic Purgatives — Drastic purgatives m mas'uvc do'ves produce 
violent purging and tenesmus Glaistor leports a case m which a diain 
(4 mils) of croton oil was given bv mi‘»fake Swcatin^, purging and 
collapse followed but recovery took place Brief mentiuii of thc«e agents 
IS sutEcient to suggest to flic reader the symptoms and treatment when 
excessive doses have bien tAcn 

Intestinal and Kenal Irritants — The most important member of tbis 
group IS canthanjes and it mav be taken as a tvpe from the standpoint 
of toxic svmptoms Tho only possible ecbolic action of these agents 
13 secondarv to the violent irritation of the intestinal and gcnito-unnary 
tracts These drugs arc largely eliminated bv the kidncvs and to a le «3 
degree by the intestines and as a. result of their imtaut action, produce 
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ictnc coiigcation of the kidneys, the pcl\ic organs bciug secondanlj 
effected the incrca'?c in blood suppU brequeuth a true nephritis 
results ^\ith the usual symptomatic picture of kiduey msiifficiency When 
Laiithandcs is taken b\ mouth, thirst, dssphagia, swelliiio of the tongue 
and throat, salnation, nausea and bloody diarrhea result. Tho patient 
also complains of Lnnimg m the urethra, frequent urination and pam 
ill tho lumbar region Casts, albumin and blood appear m the urine 
Collapse of the enculatorj apparatus is sometimes seen. Twenty five 
c.r 1 b gni ) of the powder and 1 oiiiicu (30 mils) of the fiiictiirc has 
produced death Coma and couvailaions ma\ precede dissolution The 
tiiiding of remnants of tho «hiiiiiig cUtra or wing eases of the inoocts 
in the aomitus or stools makes certain tho cause of the syauptonis and the 
diagnosis is eaidcut. 

Simple Purgatives — Iho most inqxirtant member of this group is 
aloes which is usnalh elas o«l as a aiinplt or iion-drastic purgutne This 
dnig IS beheied b> many to produce congestion of Iho pehne organs 
and has thus gamed some jiopulanta as an iiiprcdicnt of various abor 
tifacicnt iniNtures Cii<bu\ believes that aloes cNcrts some direct action 
on tho muscular structure of the utenis itself In to\ic doses given to 
animals aloes produces a nephritis which affe-cts tho cpithchuni of the 
tubules chieflv The urine may bo increi«td or diminished m amount 
and contains Icukocy tes, casts and sometimes blood 

Treatment -—The immediate treatment after any of tho irritant gmup 
has been swallowed should concern itself first with tho removal of the 
offending sub taiicc from tho gastro mtesliiial tract The u«c of the 
stomach tube is at oneo indicated and lar^c quantities of warm water 
should bo used as a diluent and modiiim of lavage llorphm is usually 
required for the pain WTicii shock is present, hot coffee bv rectum, drj 
heat and intravenous injection of salmo solution are useful The con 
gestion and irritation of the gastro intestinal and urinary tracts inav he 
favorably affected bv the administration of demulcent drinks such as barlev 
water, acacia, shpperv elm and milk in generous quantities A starch 
water enema may servo to allay irritation of tho lower bowel The 
nephritis which ottcu follows the excretion of kidney irritants requires 
a bland diet and excess of liquids to dilute the uniie and dcinso the 
tubules of the irritant substance Bismuth and occasionally opiates are 
useful to control the tenesmus and diarrhea after the intestinal tract 
has been cleansed of the irritating substance by means of a saline 

Tub Ecbolics 

Occurrence — The important eebohes which are used in an attempt 
to produce abortion are but three m number ergot being the best knowai 
and therefore the most frequently emidoyed Cushny states that pno 
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carpiu, qumin hvdroclilonJ lud aloes like ei^ot stimulate coutraetiou of 
the uteriue musculature Tina action is m no w ij comparable to ergot 
lu degitje of intensity, and m the case of qmnin, at least Bastedo states 
that theie la certainly an. imtant gastrointestinal effect which ina\ be 
partly csplanatorv for an^ ccbolic result whicli nn% be correefh assigned 
to this drUj, Animal espenmenfa lia've diuwu that although ergot does 
produce powerful contractions of the utenne muscles late in picgnauc> 
the reputed efficiency of this ding as an ccbolic m the cailicr mouths ol 
pregnancy caiiiut he denionstraftd Ihis fact nevertheless docs not de 
crease, its popular use for this putiwvt or servo to diminish the poisouuij,s 
which an«c from its ingestion 

Pathology — hew eases of fitil acute iwisouuipS from ergot are to 
bo found in the literature Gangrene of the distal phaluiij, s has been 
produced and a congestion of the niutoos membranes of the intestine ha« 
been observed The skin roaj be 3 iuudiccd and extravasations of blood 
have been ob erved in tho stomach, liver and kidneys 

Symptoms — Bastedo states that the SMuptonis of anito eigotism niav 
bo divided into those incident to an acute ga»tro-enfenti8 and to various 
nervous mamfcstationa \\ lien ergot is tikcn m toxic amounts the patient 
complains of pain in the stomicL uausca tbnst and thoracic opprcsaion 
Blood ma> be snen in the vouiitns Severe abdominal cramps are some- 
times pubcnt and the urine often contains maeioscupic blood The tern 
perature is subnormal and the extremities are cold Death takes place 
ofttimcs after convulsions, delinum or coma There ina> be disturbauies 
of visiin and speech and tho patient ma> complain of a scvcic headache 
and tinnitus aurium Other nervous manifestations mav consist of itch 
ing tmgliUj, Lvpciesthesia and anesthesia of thcskin In chronic ergotism 
when, this drug has boon taken for some weeks j^angrentr of the extrem 
itics and imtiitivc and nerv nis evmptoms niamfcst themselves as a result 
of arterial spasm kttentiDU should be called to the fact that when 
excessive doves of ergot are taken to empty the uterus whether with 
criminal or therapeutic intent^ the life of the child is endangered because 
a prolon^^ed spasm of the muvculature of the uterus temporanlj stops 
the rcvpiration of the fetus It is a vtnous matter indeed when two lives 
are placed m danger as a result of tho abuse of an ofttimes useful 
therapeutic agent 

Treatment — The early cniptvmg of the stomach i» of piime impwrt 
ance For this purpo«e lavage withlaige amounts of warm water is useful 
Amvl nitnte inhalation, hot baths and alcohol have been advised to relieve 
tho peripheral vascular spasm The patient «hould bo surrounded with 
blankets and external drj heat applied Castor oil should be administered 
to cleanse the lower intestinal tract Tho exhibition of strvchnm and 
camphor is often necessarj to rcstoic circulatory function Hot coffee 
encmata have been advised 
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ictue congestion of the liduejs, the jH-hic organs being secondarily 
clfectcd by the increase in blood supply Ircqiicntly a true nephritis 
i-csiilts with the usual sa iniitomatic picture of kidney iu< 8 ufEcicncy Wlica 
cuitlnrides is taken by mouth, thiist d\ phagii, swelling of the tongue 
and throat, salivation, inusci and bloodv diarrhea result The patient 
also complains of burning in the urethra, frequent nnnatioii and pam 
in the luiiibir 1x^,1011 Casta, alhunim and blood appcir m the urine 
Collapse of the ciiculatory apiparatiis is sometimes seen Twenty five 
c,r 1 G gm ) of tbo jviwdir and 1 oiiiico (W mils) of the fintturc has 
produced death Coma and comulsioiis ina\ precede dissolution The 
finding of remnants of fho sJuiiiiig chtri or wing cases of the iii'iccts 
in the aomitus or stools makes certain tho cin«c of the symptoms and the 
diagnosis is evident 

Simple Purgatives — Tho most imjiortaiit member of this group is 
aloes wliieli is iisiulh clas o«l as a simple or non*drastic pur[,atiM This 
drug is believed bv many to produce congestion of tbo pelvic organs 
and Ins thus e,anKd some popularitv is an ni„icilitnt of various alwr 
tifacicnt mixtures Cu«huv believes tint aloes everts some direct action 
on tho muscular stnicturo of the uterus itself In toxic doses given to 
animals aloes produces a nephritis which atfccts tlio epithelium of the 
tubules chiclly Iho urmc may be increi^cd or diminished in amount 
and contains leukocytes, casts aud sometimes blood 

Treatment — iho unmceliato ticitmciit after any of tho nritant croup 
has been swallowed should concern if<elf first with tho removal of the 
otfending substance from the gastro into tinal tiact Tlio uso of the 
stomach tube is at ouco ludiealed aud lifoC epiautitics of warm wafer 
sliould be used as a diluent and medium of hv i^e ilorphin is u'lually 
required for the pain When ahoek is picsenf, hot cotfeo by rectum, dry 
heat and intravenous luycctiou of saline solution aro useful Tho cou 
gcstion and irritation of the gistro-iulcstiiial aud urinary tnets inav bo 
favorably affected by the admiuistration of demulcent drinks such as harlev 
water, acacia, slippery elm and milk in generous quantities V starch 
water enema may servo to allay imtatiou of tho lower bowel The 
nephritis which oiten follows the cxcretiou of kidney irritants requires 
a bland diet ind excess of liquids to dilute the urmo and cleanse the 
tubules of the irritint sub taiice Bismuth and occasionally opiates are 
useful to control the ttncsiniis and diarrhea after tbe intestinal tract 
has been cleansed of tho imtatinc substance by means of a saline 

Tiis Ecboucs 

Occurrence — The impoitant ccholics wliieli arc used in an attempt 
to produce abortion aro but three m number, ergot being the bc«t known 
and therefore the most frequently employed Cushny states tliat pilo 



ABORTIFACIENTS 


0^3 

pregnancy to take the nonnal course ofttuncs concludes that the use of 
corrosjie suWimatc ujIJ aet as au alortifflcient Dr J C Hint informs 
me that the insertion of bichlond tablets into the ^ igina uith the intent 
of producing an abortion is not an infrequent occurreiict- Bland reports 
3 caspswith 2 deaths m uhicli from IS to LO gr (I to 4 gm ) of Jutrcunc 
chlorid were introduced into the \agini The stniptoms varj in no wiy 
from those caused uhLii this drug is taken bj mouth <«axe for fho violent 
reiction of the \aginal mneowa membrane ifePeek his reported a case 
m which 7 ■> gr (0 5 gm ) of this dru^ were plictd in the lagiml canal 
as a coutraceptne, 8;)inpfom3 appearing in two liouis urinary suppression 
in seientj two hours followed bj a tedious rccoierv cov riUj, a period 
of fourmonths Iiarelj alter a bithlond tlouchoavtrv violent and rapidU 
fatal peritonitis ensues and this result is belieicd h\ Senton, who rt ports 
such a case, to he due to the fact that some of the poison is iniecUd 
directly into the peritoneal caiify throUoli the uterus and patulous fal 
lopian tubes An autopsy on the case above referred to seemed to prove 
this theory The general «>mptom picture of bulilond poisoning following 
vaginal absorption varies hut little fiom that cited elsewhere in this text 
There is alwa>8 a violent earl^ Viigmal and pelvic r action with burning 
vuhar pam, bloody or mucopurulent vaginal discharge and marked eon 
aCStion and swelling of the lahm Sahvatiou nausea, vomitin^ diarrhea 
and uriuaiy suppression arc symptoms winch are manifested pivmptl} 

Arsenic u usually taken b> mouth but occasionaJlv is introduced into 
the vagina In the latter case pronouucod local vaginal distre<;8 is expen 
enced with extensive necrosis aud sloughing Vesicovagiual or recto 
vaginal fistuls maj follow this tissue destruction 

In England pills made from diachvloii (lead oleate) seem to be a 
popular agent for the production of abortion Aloes hitter apple or some 
of the other reputed ahortifacicnts arc usuall;} added to this proparstion 
The symptoms arc those of acute or chronic load poisoning dependent ou 
the amount of the drug contaiucd and the period of time over which it is 
administered 

When potaa‘>ium chlorite is ingested the result is usually ven fatal 
for both the mother and tho child The death of a girl who took potassium 
chromate to produce abortion is mentioned in the niedicil literature 
Potassium permanganate js rarely used and is often neither effectual mr 
rapidly harmful m i s action Iron and alum have been used hut are 
neither efficient nor harmful 

Gases — The gaseous substmees are but rarely employed Carbon 
monoxid is sometimes inhaled but not infrequently, due to the de'ipondcnt 
state of mind of the pregnant woman the motive is suicide rather thin 
a desire to produce an abortion 'Whatever the motive, death results with 
great ro^larity when this gas is inhaled m any considerable quantity 

Carbonic acid is very rarely used either by mouth or vagina as an 
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Caustic A^D QE^ErAL Paoiori-ASMio Poisoxs 

General — The mombers of thi'» ^np arc ill actuc local or general 
poisons They are usually employed per orem, although m no small 
nuuibor of cases these agents are introduced into the vagina with the intent 
of more dircctK ruchiiiQ the piiguaiit uterus ind prodnciiiQ its eiacua 
tion The acid caustics cause uuirked destruction of tissue whether 
brought into contact with ^astro-iutcstinal or vaginal mucous membranes 
Hie metals and inorgrnic silts fruipuntlj produce i general sistemic 
toxicosis lu which the fetal contents of the uterus shire The dead fetus 
acting as a foreign bod^ la then expelled Ihc danger to the life of the 
mother from the use of thcie dm^s whether emploied per vaginam or per 
orem 13 dependent upon the rapiditj and completeness of absorption and 
the amount of mucous membrino exposed to the desfructno action of 
the corrosne poison In order to produce the emptying of the uterus 
igcuts of this class, there must be i poisoning of the whole bod^ of the 
unwilling mother and the death of the child is but an uucertam incident 
and ma} not occur until that of tho mother takes place 

Acids — It is ob^iou«l> imixissiblo in the «cope of this article to detail 
again here tho aMuptonis and treatment of icutc poisoning resulting from 
tho use of members of this group as abortifacieuts These subjects arc 
dealt with It length in a special discussion of caustics m another part of 
this work It should be siifRcicnt to state that the motnes prompting tho 
taking of am of these poisons, whether for suicidal or feticidal purpo^ei, 
in no waj alter tho SMoptom picture or the treatment indicated Admin 
istration of the corrosucs \ igina gives nse to exteusno destruction 
of the mucous memhrine of the birth canal with subsctpient contraction 
and stenosis if tho life of the mother la preserved Lewiu reports a case 
m which % liter of sulphuric acid was injected per \agmam although the 
uterus was not emptied as a result of this procedure, a dead cliild being 
delivered through an abdominal incision If the poison fails to proJuco 
abortion and tho child goes to term, subsequent dclncrj is fraught with 
considcrahlc dithcultj and a mntilatiiio operation with death of tho child 
IS often uccessarj 

To determine the exact corrosive used nii> offer some difficulties, hut 
the charring of the mucous membrane with sulphuric acid and the jellow 
stain of mtrie acid resulting from the local use of these acids are quite 
distinctive The odor of acetic acid and the white stain of phenol aid m 
determining the drug used 

Metals and Inc-ganic Salts — Of this group mercuric eWorld, phos 
phorus and alum are most frequenth einplojtd both bj mouth and m 
the vagina Bichlorid of mercurj douches are not rarcl> u«ed is a con 
Inceptive and probablv for this reason the woman vvho does not desire er 
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tho official antjJofe and the painstaiin^ cleansing of the whole mtestinil 
tract are steps of prime importance Ihe physician must not neglect to 
rcmoie from the stomach bj la\ago that portion of the drug which is thus 
excreted If this drug is taken bj mouth, of course tlit clcansin^ of tho 
\agiual canal is not required The treatment for the shock, diarrhea aud 
dehydration ohsened m this poisonmo uexd not be again elaborated at 
this time 

'\\Tien diachllon pills or other preparations of lead Iiavi been used tho 
treatment consists of morphm for the colic saliuts caidiat and rt^piratorv 
stimulants and external heat for the collapse 

Tho limitations of this article forbid more extensive elahoratmu of 
tho sjinpfonia and fieatuunt for poisoiiin^ b> the Ubs firquentlv used 
drugs of this group It should Lo sufficient to add that tlie prompt removal 
of tho«c dru5,s from tho ga«tro intestinal or laoinal canals when no sptcifac 
antidotal icincdiea C3i«t and the meeting of general «vmptoraatic inJiea 
tions IS usually sufficient ^Vhta carbon inonoxid h is U cn inhaled for 
abortifacient purposes treatment to be suctcssful must ho verj prompt 
As discussed earlier in this text removal of the piticnt to the fresh air, 
tho exhibition of oxygen and the unplovmeut of artificial respiration arc 
the chief means of coiubaliu^ the avplivxia The trcitracnt of alcoholic 
poisoning u too well known to justifv ropvtitioii ^Vhcn chlor form has 
been inhaled m excess, artihcul icnpiration cardiac stimulant* external 
beat, and other cutaneous stimuli arc to be iniplovcd lu iioisoiiiUs uitb 
nitrobenrol removal of the poison from the ^^astro intestinal ir vaginal 
tracts, stimulation of the cardiac apparatus and the aviudancc of tho 
admiuistratuu of fats arc indicated Viiilm {K>i*ouing calls for gastnc 
lavage stimulation and gciural sup{K>rtivt measures such as (xtcmal heat 
and hot eotfeo encmata krtihcial rcspiiation is often ucce^sarj Trans 
fusion of blood has been su^^sted 

Diagnosis of Abortifacient Foiaonmg — Not infrcqurntlv the phvsi 
Clan has biought to his attention a patient suffenng from indibnite svmp- 
toms to which ho can assign no reasonable cauv ILe presence ot an 
abortifacient druo toxicosis may not su^^ist itself to lam until he concludes 
faking his history and Ins in bis pnssc'vsion facts relative to menstrual 
rcgulantv eocnl state number of children in the familv age of the 
vounge«t child, the wages e>f the husband etc In not a few cases an 
indefinite group of gastro intestinal or gemto urinary svmptcms coupled 
with the knowledge that the patient does not welcome the present preg- 
nancy points to a possible explanation of the illness If the patient is 
widowed or divorced or if tho wages of the husband are insutRcicnt to 
support tho present family or if there is a desire for a social or financial 
prominence which mi^lit bo interfered with bj the addition of another 
child to tho family rcsjWu«ibiUties these facts might offer a clue to the 
true state} of affairs aud lead to the correct diagnosis I arely does the 
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-ibortifacioiit, but it ma\ be stated as a g^ucnl nile that anv o^c^loadlDg 
of the blood streim uith this ^as nouM be harmful to the child iii iitcro° 
Organic Substances — The raunbLrs of this group are not frcipuntlj 
(Iclibentelj used to empt^ the uterus An excess of alcohol in the matcrml 
blood produces i deleterious effect ou the fetus uho'?e blood is suLje ted 
to a like concentration of the sultotaiice Tho 8;>iuptom3 of alcohol poison 
iiig are too uell kiiouii to jiisti^ tiiiimcritioii here The rinf> of (lie 
use of uitrobcnzol and aiiiiiii (lemaiids oiilj incnfion of their ingestion 
us possible With tlio intention of pioducing abortion While not acting 
I)li>siologicall^, as do inanj of the members of this clas«, the alkaloid^ 
<itr\chnin, mcotin, pilocarpm and itropin should be mentioned as dnus 
uhich liaie been used uifh the infeiition of producing abortion Sfr^clinm 
in toxic doses exerts its excitomotor effects ind the classical coumlsiae 
picture makes the cause not difficult to determine Afropm acts as a 
dclirifaciciit and nicolin as a cardiac and iicrac poison When iwisonuig 
b;j uicotiu takes place, an infusion of tobacco has usuallj been injected 
into the vagina or lower ntcriric segment fho symptoms aro oltca very 
prompt For further eliborition ou the toxic symptoms obsemd la 
iiicotm poisoning the reader is referred to the more complete discussioa 
of tbis subject elsewhere in this work Pilocarpm m toxic doses produces 
jv great ucicase lu tho lacrimal, sahrar^ and sweat secretions, nausea 
aomiting’and profuse diarrhea There is pupillan coiitnetioa and cardiac 
palpitation and arhj thmia Death ma^ occur from paralj sis of tho heart 
or edema of the lungs 

Treatment hen aiij of the caustic acids haao been injected into 
tbe xagma, the first nidicatiou is to limit m so far as jiossiblo tho corrosno 
action Copious vaginal doiiching with 5 per cent aodinm bicarbonate 
solution or aiith warm water is ludicitcd llucilagiuous or demulcent 
solutions are xerj useful to alia/ the xioleiit irritation and inflammation 
The prcaentiou of sccondarj contractures or sttuoses is almost uupo ible 
and the pbjsiciau must depend on plastic operations later to ixlieic the 
icsulting \agmal defonmtx Cleansing the birth canal frtcjueuth with a 
bland alkaline solution will Ie<«stu the ahsorption of necrotic sub tanccs 
beu the acids aie taken b/ mouth tho treatment is that outlined elsewhere 
in this text 

In poisonings bj metallic substances or iiiorgamc salts, coinbiued vag 
inal and systemic treatment should bo aduumstend when the\ haac been 
used per aagiiiam The remoaal of the otfeiiduio substance fioin the birth 
canal and the aery prompt administration of antidotal remedies bj mouth 
to combat that portion of the drug winch has been absorbed are the chief 
indications "When mercuric dilorid has caused tho poisoning, calcium 
sulphid b> mouth auj a cm or, if not procurable Carters mtidote ein 
plojed in the same manner should be administered m connection with 
alkaline diuretic treatment In arsemeal poisoning tbe administration of 
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conscience of die patient prompt her to confide in tlie ph\siciaa the nature 
of her trouble Fear of death <iomctimts so quickens a leaden conscience 
that the use of an abort ifacitnl is coufcsMid V \agmal examination should 
not be ounttini as a routme procwlnre and if ibis nik tre more frequcntlv 
carried out fbero would be less dela^ m making wbat ofttimes is not a 
difficult di ignosis When sipecihcsjinptoiHS are present such as a lead line 
on the gums, the practitioner knows to a certamtv that a particular drug 
his been abrorbed and the \aginal canal should not be orcrlookod as a 
possible a%cuuc of entrance for the poi on A careful studj of the urine 
and feces for evidences of chemical poison roust not be neglected. FinallT) 
whenever the piticnt is a woman and if the ssmploms cm rei'onalK 
be ascribed to the efFects of of the reputed abortifacients, position in 
«ocietv church or home must not blind the diagnostic vision of tho phv i 
Clan to the possibility of an attempt to relievo a pregnant uterus of an 
unwelcome occupant. 

General Comment — It is uot possible to gage the do«o of am cf 
tho drugs mcutioiied above so that abortion will rc&ult aud at the same 
timo the life of tho mother will not bo put m ycopardv Lcivm states 
that tho difTercncc between the abortive dose and tiio lethal do<c for the 
mother becomes le s with the increasing age of llie fetus Tho greater 
amount of poisou to which it is subjected m proportion to its size and the 
relatively loose attachment of the young ovum to the utonno inucous nicm 
bnue are also ascribed by Lewin as factors explaining the more marked 
cfBciencv of drug abortifacients in early pngnaucy These facts relate 
to the present discussion onlv m so fnr as tbo patient in advanced preg 
nancy is led to take increasingly larger doses when the poison is not 
successful m smaller quantities Finallv, the best but most difficult treat 
ment is preventive in character If tho moral standards of all the members 
of the medical profes'uon were so lofty that none stooped to feticide and 
if the immoral midwife could be made moral and the public conscience 
awakened to condemn this praclico iiniversallv, much misery and suffering 
would be avoided 
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CH\PTEll XL 


POISONIlvG FROM MEDICIVAL DRUGS 
Flai^k P C\defiiiiji 
ARSENIC 

Tho charactenstio features of arsenic poison ng are elicited bv arseni 
ous acid ( \.s Oallj) and its salts or b\ ibe anb^dnd ( Vs Oj) ^vblch is 
often spoken of as arsenic Tbo influence of arsenic is due to tbe ion 
of aiBGiiious acid and not to tbe element Tbis conception readily explains 
tbs fact that compounds of atstnic, sucb as arsenic acid (Hj V 6 O 4 I and 
Its salts and organic compounds of arsenic both of nbicb dissociate less 
readilj arc tnucb less toxic than arecnious acid Upon entrance into tbe 
bod\ tbeso latter substances only graduall> dissociate fonniiig, arsenious 
acid in tbe tissues from which tipical arsenic poisoniug ma> occur It is 
therefore quite eiideiit that poisoning b% nrsemc is cbaractenstio even 
though the source of arsenical compounds may be quite raned and the 
number of arsenical preparations largtr 

The forms of arsenic most conimonU prescribed follow arsenious 
oxid (AsjOs) Foiilera solution (contains 1 percent solution of arsenious 
anli)dnd rendered alkaline with potassium bicarbonate to which com 
pound tincture of laieudcr is added to give flavor and color) sodium 
iisemto (IiallAsOi + THO) anhydrous scdium arsenste (NaHAs 
O4) , learsous solution (1 per cent solution of dried sodiam arsenate, 
nrsemous lodid ( Vsl^) Donovans solution (contains 1 per cent of 
arsenic lodid and 1 per cent of red mercuric lodid) , cacodjlates, atoxjl 
or sodium arsanilate ('N’H CslLOAsOH OIn) irsacetm (acctil atox\l) 
araplieuimin (p dihvdroxy m-diamino arsenobenzene) (HCl NH OH 
CoHjVs') nco arsplienamin (Sid dumiuo dilii drovj arsenobenzene 
inctluml sulphoiijlate) (AsCjII^OII NIK 11 O SO Na) silver _rsphena 

Irrcspcctiic of tlio method of administration arsenic exerts a poisonous 
action cathu;, forth characteristic symptoms and luQuciii,, pathological 
changes 
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There ire at least three distinct tjpes of arsenic poisoning, namely, 
an acute, a nenous and a chrome form. 

Acute Arsenic Poisoning — Tho acute form of arseiui- poi«oning in 
eludes all those eases in iThich the inflammatory symptoms are seiere 
from tho beginning and m which the patient dies within twenty four 
houis or may sunive for two or three da >8 Usually symptoms appear 
promptly but may he delay oil for from ouc-half to one hour This is 
t'speeially true 1111011 lar^^o doses haio been talcn Tho first symptoms 
appear to be dryness and constriction of the throat, with difiiculty in 
swallowing and g,eneral discomfort in the stomach Violent pain with 
nausea and vomiting follow The loniitcd matters it first cousist of food 
substances together with part of the arsenic sw illowed Later the lomitus 
may contain bile or blood or consist of a clear fluid Diarrhea soon sets 
111 with colicky pains The ft«il matter passed at first hi» the general 
characteristics of diarrheal stools, later, howcitr, it may partake of the 
nature of tho nce-watcr stools of cholcn Vs such it consists almost 
oiitirch of «raall particles or shreds of disintcgTatcd mucous membrane 
suspended m a somewhat serous fluid At times, howcicr, the stools are 
clear From the extraction of water from the body by way of the 
gaitro intestinal tract, there is thirst and the urine may be grcatlv dimin 
ished Indeed, a condition of jmm isinay dculop ni ]arg,e iiicasiiroowing 
to the action of arsenic upon the kldne^ If unuo is e\crotcd it may be 
albuminous or eycii b!ood\ Vccompan\ing these gistro mfestinal mam 
fcstatioiia, utraous symptoms may intcneuc consisting of dizziness, bead 
ache and pam or cramps tu llie muscles, chiefly of the limbs The skin is 
cold and damp and the extremities arc cold, cyanosis may he present 
there is a feeble pulse with weak, sighing respiration Toward the end 
there is collapse which may pass into coma or thero may be convulsions 
or general paralysis with death Death is perlnps due in large part to 
exhaustion In some instances death does not follow immediately, the 
patient recovering from the acute eflFccts only to develop chronic arsenic 
poisoning The fatal dose is uncertain, death having occurred from 
quantities as small as 0 1 gm. gr) 

Nervous Arsenic Poisoning— In tho nervons typo of arsenic poison 
ing the usual sv mptoms associated with gastro intestinal disturbances m y 
he slight or even entirely absent This type is cbaractenzcd by the m u 
cnee upon the nervous system The chief symptoms that may be niani 
fested are narcotism, paresis, deepemUo into paralvsis, delirium, an 
even acute mama and convulsions These eases aio not common but occa 
sioually one occurs and attention is called to the possibility since the symp- 
toms encountered are so nnlike those nsuallv seen in arsenic poisoning 
Chronic Arsenic Poisoning — Chiouic arsenic jHiisoning may 
tinted either by the iiig,cstion of a single large dose or the icpeated adinm 
istration of small doses The latter is the more common method of 
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luductioD la tlie fhenpctitie use of arsenical preparations the earliest 
form of intosicafion is manifested bj diarrhea, colichy pains conjunc 
tivitis or swelling of the eyelids There may be sensations of weakness, 
loss of appetite, nau'sea, occasiomlly vomiting and e\en constipation may 
result Should the arsenic be continued the second phase of cnronic 
arsenic poisonin^, soon sets in This la characterized by inflammation of 
the eonjunctna conza, sneezing hoarstne a and cough arising from an 
in^finimatory Tc&choii upon the mucous membranes of the nose and 
larinx. Jaundice may appear with wellmj, of the Iner bkin eruptions 
are usually quite marked the so called eczema arscuicale These may 
take the fonn of exfoliation the skin filling off in fine bro%vnisb flakes 
or ticn in large flakes especially on the hands and fiet The hair falls 
out and the fimier nails ma\ become loo o or detached ^ 6 ®*“ acnelike 
eniption mi\ appear V form of melanosis is also quite piominent, which 
is probably caused b\ tho formation m tho laiers of the skin of organic 
pigment granules It has been irroueoush issumed that the pigmcutation 
is ciused by de^>osition of atscnic lu the skm This symptom is much 
more prominent lu iiidiriduals of dark complexion than m those with a 
fair skin lu tho latter it paHakcs more of the nature of freckles Usually 
this arsenic melanosis so<alled disappears when tho indi\idual be- 
comes arsenic free but m some instances tiu pigmentation is permauent 
Chrome intestinal catarrh dcielops winch ultiinatch may load to ulcera 
tion IVhen the poisoning itr len elon there is ptrsistent capillarv 
paralysis leading to widespread fatty and other degeneratiim Tho 
eudotliclium of the capillaries is first attacked subsequently the cells 
of other orgiiis and tissues, particulirlv the Iner kidney and heart 
muscle There is also considerable teudenty for the deielopment of local 
effusions 

The sy-mptoins referable to the third phase of chronic arsenic poisoning 
jie indicatiye of an action on the peripheral iierycs giving ri«o to jwh 
neuntis atrophy of the muscles inyohed disturbance and paralysis of 
sensation yybich may luyolTc the eye producing blindness This phase of 
poisoning 18 initiated usuilly by intense headache or acute pain in the 
knee aiiklo or foot It is Ic s coimnouly obsened in the hand or yynst 
The palms of the hands and tho soles of the feet become red and syyolkn 
and are extremely sensitivo to pressure ^ The ■sensory paralysis espe- 
cially of the extremities closely resemble* that of locomotor ataxia. In 
the later dtyclopmcnt of motor paralyws which is iisuaJlv confined to the 
extremities and generally allboUob not inyanably ■symmetrical diagnosis 
of arsenic poisoning is sometimes quite difticult the disturbances closely 
restmbling those seen in lead poisoning and lu duihohc neuntis If other 
differeiifiifion fail* fho urine and hairahoiild be te^<(cd for arsenic If the 
ptriod of poisoning is prolo nged the ludiyiduai sinks into an apathetic 

Keratosis tf tlie jalms and 1 niav folio —Ed t r 
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semi idiotic condition, or indeed maj become epileptic. If the poi«on is 
rcmoicd, the condition geiicnlly improves and the symptoms disappear 
although ‘lomo trace of parabsis inav persist for jears If (he muscles 
are mnrkcdl^ dco^norated, little hope of improvement ma^ bo anticipated. 
Dcith is usually nnlnutritiou lud exhaustion, emaciation being a 
striking feature 

Pathology of Arsenic Poisoning — fhe most marked changes to bo 
obscr. cd ire tbo f it t\ digcncntiou and infiltration of the liv er nnd kidnev 
This cliaiig-o in tlie liver mav proceed t<i such in extent (liat (ho entire 
organ is distmctlv vcllovv In acute poisouiii^ there nny or mav not be 
evidences of nn iiiflunmatorj rcictiou either in the stomach or intestines 
or in both The iiitlimmatory cliaiiges ina^ be recognized imnv months 
after death since the piestuct- of arsenic w tissues (cuds to prevent or at 
least to retard putrefactive changes 

Treatment of Arsenic Poisoning — \cutc u'lcino ijoisoning is be«t 
treated bj lav ago with warm uatcr llio lavage should ^ contimicJ until 
one mav be assured that all the arsenic has been removed from the stomach 
If Invage IS impossible, ciiKtics should be employed Thev arc not so 
effective, however, as lav ago and arc detrimental inasinuch as ihe^ tend 
to induce depression Whichever (re itment is earned out should bo 
prompt Attempts to w ash the intestine bv hi^h rectal tube arc usiiallr of 
little value When the stomicb lias been tboroiig,!!!^ washed the intcstiuo 
IS best emptied bv purg,ativos For (Ins purpose the silino cathartics aro 
to be preferred since tht^ act promptly Chemical mtidotes, such as tlio 
so called ‘ arsenic antideite,” aic of doubtful value It is much better to 
relv on repeated and copious laragc with subsequent purgation Iho col 
lapse uauallv observed m aento arsenic poisoning is to be treated by tbo 
ordimrv mnsiircs cmployid, such as wariutb and stimulants, for example, 
caffcin and digitalis In view of tbo water deprivation of the body luci 
dent to the txtcnsivo voniitiUj. and diarrhea, largo volumes of lluid should 
be admimstercd over a period oi threo or four days Such a procedure 
will also facilitate the excretion of that portion of the arsenic absorbed 
In the treatment of chronic poisoning (ho cause should ho removed aud 
svmptomatic measures taken Tbopaialysia may bo combated by stnnulat 
mg the muscles with the galvanic current 

Toxicology of the Arsphenamme Group — ^In the uao of arsphcnamiu 
and neo arspheiiamin there aro a certain number of eases that exhibit 
systemic effects which aro not completely understood The percentago 
of eases m which the icietions occur vanes from 1 to lo per cent In most 
instances the symptoms arc alannuig and distinctly annoying to tho 
patient, but only occasionally is there a fatality There arc several types 
of reaction elicited by these componuds 

Type A — Nvtiitovd Reactions — In the first tvpe, which is spoken of 
as the “nitntoid ' reactions, there may be vasodilatation, as m nitrite 
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action, hence the name ■which characterizes this group If the reaction 
IS icrv severe tho sjmptoms partake of the nature of anaphylaxis The 
sjTiiptoms may start during tho lutraienous injection or iimncdiateh after 
There is flushing of the face inflammation of the conjuuitiia, an anxious 
expression peculiar burning ocn&atmn of tho tongue nausea, lomitiug and 
profuse perspiration, edema of the tongue ami ^^ellds Sometimes then 
13 cough aud dispnea, precorjial distress and oaiiosis The pulse is full 
at first, then ueak uitli a pallid skin Unconsciousness Mith fcchlc pul'so 
ma\ intervene m the severe caocs At times during the period of injection 
there may he seaere lumbar pain The svmptonis thus indicated mav dis 
appear within from fifteen to thirty minutes or may grade into the group 
of symptoms desenhed helow as Type B The samptonia ohsened imme 
diately usuallv give place to apeedv recoierv caen thoUp,li there is a 
condition of actual collapse The condition of actual collapse is much 
more frequent followiaj, the second dose 

The cause for the nitritoid reactions has been vanoush given It has 
been ascribed to lack of purity in the preparations employed the impurity 
being spoken of as substance X” to a colloidal reaction, precipitation 
or anaphylaxis”, to tho liberation of dceoniposition produets, ■which, 
houover, are usually less toxic than tho original substances, to the forma 
tion of an insoluble base by certain salts of the blood which forms emboli , 
to a special superscnsitivcness to the drugs themselves Of the forcgoin^ 
hypotheses the most likely appear to be associated with the prc«enco of 
sub tance X and tho gu«cGptibility of the patient 

Treatment of Nitntoid Reactions — In the treatment of nitntoid 
reaction*, cpinephrm may be employed prophylacticalh and after appear 
ance of svmptoms If uaed as a prophvlactic 1 mgm may bo administered 
intramuscularly just before tlie injection of the arsphenamin compound 
If symptoms have arisen to 1 mgm mav be given intravenoudv Good 
results have been reported by this treatment If the individual is sus 
ccptiblo to ar«phcnamin it is quite pos ible that ho will aho exhibit seiisi 
tiveness to epmephnn resulting in svmptoms quite as alarmiOj, as those 
induced by the arsphenamin compounds 

Type B — Early Symptoms — Throe symptoms consist of chilliness or 
a distinct ngor, headache vertigo nausea vomiting diarrhea and rise 
of temperature usuallv from 100 to 102 F All of these svmptoms 
may not be present and the patient may merely feel queer" or there 
may be chills attacks of emesis and profuso aud protracted diarrhea 
Sometimes complaints are made of severe pains in the legs and back 
This group of svmptoms usually passes off in from twelve to fourteen 
hours and is followed by a feeling of lassitude and wc aknoss iloro rarclv 
vomitiUg and diarrhea with slight nsc of temperature may coutiiiue for 
a number of davs, uounshment not being retained during tins period 
Sometimes the urine is small m volume aud may contain albumin and 
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ca8ta Vanous t%pe3 of eniptjons mij appear 'withm a few hours or uut 
for SGTeral dajs The most common art, iirticinal, scarlatinoid, inorhilli 
form enthemas, rarel\ purpura Sometimes an itching of the 4iii or 
pruritus without accompany nig eruption inaj he ohsened Gcncrallj- 
these eruptions disappear within i di> or two I ate eruptions otcumiig 
from six to ten dajs after the adraimstratioa of the diu^, arc much more 
persistent, unncrsal cxfolntiii,, dcnuatitia occurring wluth nn\ last for 
weeks with fever and debility and at tunes ends lu death 

Type C — The Late Symptoms — Ibe n ictions nii\ he dclaveJ for 
more than twenty four houn, in which event fht_) usn ill^ consist of vumit 
in^, fever and dnrrhei, similar to tlio immediate reactions Afoie riroly 
soiioua and even fatal rt lotions m ly develop alwiit three da^s after tlio 
administration of the dm^. In llitsc instances the symptoms are referable 
either to the brain or to the liver In the scveie cases there niav be head 
ache, vonutiUg, muscular Iwitcliuigs, epileptiform convul«ion«, dilatation 
of the pupils absent reflexes coma auel death Tbc <!0 symptoms nro 
usually the expression of edema of the brain or of euccpliilitis litmor 
rhagica A rare sviidiomo subsequent to arsphcnamin administration is 
characterized bv severe jaundice aceompanud by rise of tempenture 
Ibis mnv appear in from tliico di's to bcreral weeks after treatment. 
Host eases pursue a favorable eoursc but souictiines a fatality occurs with 
the Bvmptoms and autopsy fiiuliiio« of acute yellow atrophy of tho liver 
The ireatmeut of the later manifest Uions of jwisouiUb hv the nr«pheiia 
nun group is purely symptomatic 


MEECUBY 

Salts of mercury may be regarded as protoplasmic poisons In virtue 
of this property, mercury salts are active ^enmciJal nj,ents Their rila 
tivc msolubilitv, ease of precipitation distinctly irritative and toxic prop- 
erties necessarily limit their wide applicitioii In gcnci il, as with ar enu, 
poisoning occurs only when the salts iic dis'vociited In this instance, 
however, the poisonous action is associated with tho incrcurv ion, which 
IS very reactive chemically, combining with piotein and usually fonniUj, 
an insoluble compound Tho mercurous salts in t,eiieral arc less iriita 
tiv e and less toxic than the mercone salts because of greater insolubility 
Certain of tbc organic mercury compounds, such as ‘'nicrcurochrome 220 
of Young and mercurophen, are not initant although retaining antiseptic 
properties The relativ ely low toxicity and non precipitation of protein 
by these compounds are consequenees of tho non ionized condition of tho 
substance Whatever type of mercury compound is employed, it may, 
under favorable conditions, give nse to typical inercurv intoxication 

Some of the more common mercurv comp«Junds tint may cause poison 
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in" when employed mcdicinajlj are the Tinous preparations containing 
metaJJic mcrcurv such as Blue ^ass or Blue Pi]] containing ^3 per cent 
of mcrcun anl used like calomel, unguentum Indrargvn for inunction 
— .jO per cent mcrcurv in suet or lard or the more dilute Blue Ointment 
(30 pcrceutmercurj) for cutaneous parasites, calomel calomel ointment 
aellow mercurous lodid black merennal lotion (black 'wasb') , ammoniated 
mercury in various compound ointment bases icllow mercuric oxid and 
red mercuric oxid m various ointments cortusue sublimate potassium 
mtrcunc lodid merenrj salicjlatc citrine ointment, organic toercurj 
compound^ such as mcrciirophen mercurochrome 220, and chloromercur 
pblorescm 

ilcrcurj compounds arc riadil-v absorlied from mucous membranes 
and eien from the skin Alercurv disappcais npidU from the blood and 
18 deposited in the aanous oigaiis probabU as compounds of proteins of 
the ceils Excretion occuis both through the feces and urine and e\en 
after a single. do«e maj continue foi nicral da^s When mercury has 
been giien coutinuoush for a eoosidcrable penod its excretion may be a 
matter of mouths Jlcrcurv poisoning may be classed into three tjpes — 
acute, subacute and chronic 

Acute Poisoning — The iiiIksi sMuptoni >f exccssne therapeutic 
use of mercurj is stomatitis First the breath has a fetid odor there is a 
metallic taste the gums arc sore (^.ingivitis) and saUvation (ptaalism) 
occurs This stomatitis occurs about as readili when mcrcura is given 
otherwise than per os If the therapeutic admimstntion is continued 
the ed^cs of the oiims lx come black and the teeth loosen I ater the gums 
and tongue are swollen and ulceration inai occur Infection sets in and 
combined with the accompan>in, irritation vert soaere salivation and pro 
grc«sne exhaustion develop In the advanced stages the teeth mav be 
lost and necrosis of the jaw mav occur Some grade of stomatitis mav 
even follow tho single administration of calomel ui certain individuals 

In the moie acute tvpcs of poisoning the immediate effects aro corio 
Sion and irritation There is a metallic taste sahvatioii is pronounced 
the mouth and pharvnx ire a'lhv in appearauee \>ith a buniing sensation 
swelling of the mucous membrane may occur and sometimes edema of the 
glottis 18 present Iheie is thirst with abdominal pam colic and vomiting 
with white or hloodv mucoua shreds These s^•mptoms usuallv jield to 
local treatment including fasting for one or two dajs and the patient 
«eems quite well fejmptoms of stomatitis niaj appear during the first 
twenty four hours 

Vfter absorption the poisvn appears to act chiefly niiou the large latcs 
tine and upon the kidncj GcueralK wUhm from two to three dajs tho 
unuc contains albumin and is greatly diminished in volume indeed, 
anurcsis nia\ develop followed by dcith without comul ions in about one 
week If tho kidneys have not been too severely injured i membranous 
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colitis sets in, accompanied by djsenterj, tenesmus, ulcerations, hemor 
rlnges and degeneration of tlic luer Deatli maj not occur for necks 
In (Iio most severe eases blood picssuro maj fall from cardiac imohcmcnt 
and there ma> he \ isouiotor disluibances, feeble pulse, insuisibilitj of tlie 
skin, coma and coll ipse Consciousness is usually maintained unimpaired 
Sometimes giddiness is expenenecd or the patient is slecpj and again 
anxiety and restlessness may be observed 

Should recoacn from tlic acute stage occur, suhacufe poisoning mav set 
in which 13 characterized by nephritis, stomatitis, and colitis Sometimes 
skin eniptions art pnaent This s\'udroinc is frequently seen in poisoning 
from the medicinal use of mercury Usualh the stomach and small lutes 
tines are not iinohcd 

When mercury poisoning occurs from use other than by mouth the 
local simptoma arc absent 

The kidney appears to ho affected cicn after the ordmaiy medicinal 
uae of mcixjur^ for some albuminuria is frequently present owing perhaps 
to damage to the renal tissue in its effort to eliminate the poi«on ^\^Jen 
the injury is sliglit the nephritis partakes of the nature of the interstitial 
form, although the glomeruli and also the cpilhchum may bo affected 
Later cirrhosis may doaclop If the nephritis is acute it involves the 
tubules primarih altliougli with severe injury hcinorrhagio glomerular 
nephritis may be induced Sometimes \anons portions of tho kidney 
may contain crystals of calcium carbonate Tbc formation of these 
erasfals is not undei'«tood 

Tho cause for stomatitis colitis and nephritis is usually attnbuted to 
injury of membranes imolvcd during the process of elimination 

Postmortem Findings — If tho poison has been taken by mouth the 
mucous membranes of the alinicntarv canal may he ashy colored, congested 
or corroded The colon especially may bo tbc scat of mflammation The 
kidnevs show acute luilamination with calcification AVhcu mercun has 
beeu parenterally administered, the colon and kidneys show the most 
change 

Treatment of Stomatitis — During the administration of mercury the 
mouth and tcetli should bo in the best condition possible Both from the 
vie^vpoint of prophylaxis and of treatment, a mouth wash, hydrogen 
peroxid or potassium chlorate (a tableapoonfiil of the saturated solution 
to a glass of water), should be used several times daily The addition 
of a little tincture of invrrh will improve tho taste of the mouth wash 

Treatment of Acute Mercury Poisoning — If the poison has betn 
taken by mouth, piomptncss m treatment is of prime signihcance and con 
•Jisfs in precipitation in the stomaeli of the mercury as a noncorrosne 
albummato For this purjiosc white of or milk may bo gneu The 
mercury protein compound thus formed should be promptly removed from 
the stomach by lavage preferably or by use of an emetic If the poison has 
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bad time for absorption, this treatment be less effective Oo the 
other band frequent o£ the ^tomacli is of dtstwet lalae Equally 

efficu-nt but Its^ coineuient as an antidote is a bjpopbospbite perotid 
uiixturc (sodium bjpopbo'ipbite 1 gm viatt-r 10 cc. and h'^drooCn 
pirosid See, eatimated for tadi 0 1 of mercuric clilond) La^ 
witb tbe diluted solution should follow this treatment In order to protect 
the lidne\s as much as possible a light diet should be giieii with a plenti 
ful suppU of fluid so long as the kidney remains sufficiently aclnc The 
administration of sodium bicarbonate m4j aUo aid m protecting the kidney 
from damage 

A detailed outline of treatment which embraces the above principles 
IS that of lambert and Patterson as follows 

' The first ludicatioD la to giyc the patient the whites of several e^;3 
and th''n. to wash gut the stomach thoroughly This has u uiIH been 
floao before the patients are adraitted to the hospital On admission the 
stomach contents are expressed and examined for mercury the stomach 
is tboroughh washed, and a pint of milk introduced If uo stom eh cun 
tents are obtained before lavage, then the lavage water is ciaimaed for 
lacrcun The metal appears m the urme m from three to twenty four 
hours after it has been swallowed If more than a day has elapsed since 
tho poisouiDB occun'ed a stool should also be examined for the poison 
If the first lavago docs not allay tho nausea and vomiting it is rc^Hiated 
after an hour, and the foUovnng toutiao is begun as soon as the stomueh 
will permit 

‘1 The patient is giTCU cverv other hour 8 ounces of the following 
mixture potassium bitartrate I dram sugar I dram lacto«e ounce 
lemon juice 1 ounce boiled water 10 ounces Eight ounces of toilx. arc 
administered every alternate hour 

2 The drop method of rpttal im„atioa with a solution of potassium 
acetate a dram to the pint, is given continuously The amounts of urine 
secreted under tho treatment are very lar^ 

3 The stomach is washed out twice daily 

4 The colon is irrigated twice daily m order to wash out whatever 
poison has been eliminated m that way 

Tho patient is given a daily sweat m a hot pack 

ft i» iDipcTatuo to cntphasizo tho aeccssitv of keeping up the treat 
ment with the colonic dnp catmoclysis day and nioht without inter 
nipt ion 

When poisoning is not “levcro a week may ho a sufficient time for treat 
ment When large or succeasne do cs hayo been taken, or when there is a 
prcixisting kidney lesion, or when treatment begins several days after 
the poison has Ik'CU taken, longer period'^ even up to three weeks arc 
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iiccessarj When cases lji\e rebelled tlic stage of auurcsis favorable results 
cannot ahvajs Le expeeted 

\ -variet} of treatments have been proposed aimed to render Icss actne 
merciirj that has been ihsorbcd None of these has proved of distinct 
advantage 

Chronic Mercury Poisoning — In chrome mcrcinv poisoning there is 
at first loss of appetite, nausea and ^astro iiitcstiinl sjmptoms with consti 
patiou or diarrhea followed hj loss of weight, anciiwa, and pains in the 
bones and joints V general cachexia maj result Unlike lead poisoning 
tliere is no line on the gums, but there maj he a gingivitis Nervous 
symptoms nnv be pronouneid The most prominent are tremors, iisuallv 
of the hands and lips, illhough the whole lx)J^ ina^ he affected Psjehic 
irritabihtv, rcstloa«ncss, mental weakness, lo^s of will power, various 
psvcho<!os, and rarelv a pcripluial neuritis, muscular atrophv, decalcifica 
tiou of the hone, arc sjmptoms that ma> he encountered 

Treatment of Chrome Mercury Poisoning — There is considerable 
doubt whether treatment luattrnllv modifies the patient’s condition 
Pvcrtthin,, possible should be douo to promote elimination of the poison, 
such as admiiiistratioii of water and perhaps alkali Potassium lodid is 
geiierallv rccommcuded hut the efficaej of the treatment is verj doubtful 
For the rest, treatment is purely sjiuptomatic, attentiou being given to tho 
malnutrition the anemia aud to the nervous mauifcstatious 


SILVER 

Silver IS employed mainly in the form of the nitrate or as protein 
compounds hocausc of the anti*^ptic piofiertics of nlver Cau’^tic 'Silver 
nitrate is also cxtensivelv used locally m vniious affections for puipo^cs 
of cauterization In piesentdaj therapy argvu'iin, or a hliiish black dis 
coloration of tho skin raiciv occurs In true irgvnsm the coloring is 
permanent but no symptoms arise The application of silver salts to tho 
skin or mucous membranes causes stains which aio qmto distinct from 
irg’STJSW These stains maj be rraioTed bv 10 per cent potassium lodid 
orc>anid 

Poisomn^, from silver usually occurs by the accidental swallowing of 
pieces of the caustic (lunar caustic) silver nitrate cspeciallj m infants 
during tho treatment of various conditions of the mouth and lips Swal 
lowing the caustic cuises pam m the thioat and stomach voniitin^, gas 
tntis and later diarrheal stools which miv show blood If absorption o 
the silver occurs, dizziness, convulsions, aud coma may supervene 

The postmortem appearances show the locd action of the caustic 
Stains on the mucous membranes of the esophagus and gastro mfestinal 
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fract \vill be 'wbitc at first but xiill turn blad^ on exposure to light. In 
flammation in the stomach and intestines is present 

Treatment of Silver Nitrate Poisoning — Large volumes of common 
salt and water (dilute solutions) shonld be given either as lavage or m 
combination wifli an emetic TJsuallj the salt water itself will act as an 
emetic The salt forms tho insoliiblo sihcr cLlond which is not as irntat 
ing as the caustic sihcr nitrite Laiige should be continued until the 
wash wafer no longer qUCS i te t for silier WTicn this point la leachcd, 
eggs and milL may he jncscribcd for their d« miilient effect 


BISMUTH 

Under ordiiiarj circumstances eieii ver' largo doses of bismuth given 
bj mouth arc harmless Under special couJitioiis howeier bismuth salts 
maj become poisonous Tlie insoluble bismuth salts are employed m 
\ ray diagnosis and as nlhtsiic jxiwders forming i protcctne mem 
brnne on inflamed mucous surfaces ind on wouuds Tbe subnitrafe and 
ubcirboaito aie useful igaiust diarrhea gasfiUis and ga trio ulcers 
Bismuth paste ipplied to chronic ««ppui itne absce« es and sinus mas 
give nse to tone SNmptoms A certain amount of the basic bi muth salts 
may be dissohcd bi tho tne juice ib orbed into the circulation and 
And elimination through the intestine hidiux and mouth Usualh the 
amount thus absorbed is too small to produce symptoms In cases of 
poisoniHo bismuth maj be found lu the kidne\ stomach and liver 
Formerly some samples of bismuth subnitrafe contained tr ices of arsenic 
antimouj, lead and tclhirnnn and easts of i*oi8oiiing from these impun 
tics havo been rtjiortcd arsenic bein^ the chief offtuder With more per- 
fect mtthods of piepintion contamination with those substances is no 
longer probable 

Bismuth Poisoning— This ma\ niamfcst ilatlf m Bcacral wa’)S (a) 
uifnfe effects fniiii icduction in the large lUtcstiiK In bacteria of nitrate 
to nitrite, the toxic effects thereforo being due to mtntc and not to bis 
muth itself (the sjmptoius arc mcthemo^lobiu in the blood cjanosis, 
diarrhea dispnea and death from n piratmi failure) (6) Capillary 
t/iroin6osis is fonned from fh© piccipitition of hadrogen sulpbid m the 
intestinal vessels Bismutli sulphid is black and icrj insoluble When 
bismuth is absorbed into tho bloid precipitation of bismuth sulplud inav 
take place in the capillaries of the large into-tiue causing capillary cm 
holism Later ulcoiation occnis and aonuting riamps, diarrhea colic 
and colitis nia\ lollow The colitis prodncisl is usuillj much less seaere 
than that observed with mcrcurj poisonin^ k lead line maj appear 
upon tho gums due to tho deposition of bismuth sulpbid Vt times this 
spreads m patches on flu, mucous mcmbrauc of tho mouth and indeed tho 
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entire mouth nnJ tongue mij become ttisiolorcd , stomatitis and loosened 
teeth nn> also lx. in cMclcnco (c) Chronic bismuth imsoninQ in \\Iiid 
the symptoms observed are headache, fever, stomatitis, “lead lino’ and 
discoloration of mouth and tongue, gastro intestinal disturbances, diarrhea 
with bhek stools, colic, and albuminuria Unliko lead, bi«imith poi-oniii" 
usually fails to show specific effects upon tho nenous system and ujxjh the 
blood In some fital eases convulsions md tot inns maj occur 

Treatment of Bismuth Poisoning — lor tlio nitiite effects emetics or 
lavage of the stomach may bo employed To counteract tbo systemic in 
flucncc, cpincpbrin or stropbanfLiii may be used In treatment of specitc 
bismuth jioisoning tbo admiiustratiou or application of tbo drug should 
bo stopped and evcrytbiiio possible done to favor elimiintion of tho 
poison, for example, lavage of stomach, catharsis and administration of 
large volumes of II 0 Tor treatment of tho stomatitis see under iler 
cury 


lODIDS 

Tho employment of lodids, usually m tho form of sodium or potassium 
lodid may produco local irritation iii the stomach and evidences of irri 
tatiTO reactions on the skin and mucous incmhranos The c icnctions 
partake of the nature of rashca, or of coryza, headache, bronchitis, larrn 
gitis, conjunctivitis Stomatitis, paiotitis and anorexia may occur, but 
much less commoulv In addition to the general irritation of the mucous 
membranes of the mouth, tliroat and trachea, there may be salivation with 
general malaise Tho svmptoms referred to above lead tho patient to 
believe bo has influenza At times the laivTigitis may bo bo severe that 
edema of the glottis occurs The skin lesions consist of irregularly scat 
fered papules, the chief sites being the face, shoulders, neck and back 
In addition to this acnclike appearance, hodisin” mi\ manifest it'^clf m 
the form of furuncles, erythema, purpura, urticaria and vesication, all 
of which may bo accompanied by fever Tho more serious eruptions 
usuallv occur in patients with a lovveicd vitality and are especially prom 
ment in chronic nephritis, perhaps owing to inabilit> to excrete lodids 
which in the normal individual aro promptly eliminated 

Usually the less severe skm eruptions aro produced by smaller doses 
and they sometimes disappear when larger doses arc given 

Chrome lodism is characterized by anuria, emaciation, nervous irnta 
bility tachycardia, and loss of sexual power In general, even though 
definite symptoms are not m evidence, laigc quantities or Ionj,-contiiiucu 
use of lodids tends to lessen body tone and to depress tho spirits 

Susceptibility to loJid action vanes greatly In some patients the 
symptoms appear in a few hours cvrai after a small dose, in others they 
are manifest only after long continued use Tho reactions charaefens 
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ticallj induced are not confined to lodids but maj be caused by any lodin 
compound Thus iodoform ma^ pioducc the symptoms of lodism It is 
probable, boweier, that these reactions oceur only after dissociation of 
the compound with liberation of the lodid ion Formerly the skin symp- 
toms were referred to excretion of the drug by tho sebaceous ^^lands the 
Tien being that free lodm iias liberated by the fatty acids of the sebaceous 
secretions This idea, however, is cnoneous and similar symptoms may 
he induced by tho sulphocy anids whicli m. dissociation fail to liberate 
an irritative ion 

Treatment of lodism — Thedni^ should bo discontinued Gieat clean 
liues«, particulaily of the mouth, and the admiiustration of alkalis and 
arsenic are indicated The catarrhal evinptoms may be ekarej up in 
one or tuo days ba the use of calcium lactato ui doses of 4 gm per da\, 
hut the calcium troutmeut should not be piolongcd 


BROMIDS 

The more commonly cmploved bromids are those of potassium sodium 
and Binmonium and to a. less degree those of lithium strontium and 
ctlcium So far ns one ma\ ]ud,^c sodium bromid is quite capable of 
fulfilling all the functions and advantages ascnlod to tho others since it 
18 to tho bromid ion that the remedial effect is due lhc“ bromids are 
employed clutfly as sedatives to induce sleep or tc quiet conditions of 
Lyporeviitabdity as in hvstencal states Basedow s disease acute cerebral 
excitement and meningitis, delirium tremens and convulsions as in epi 
Icpsy 

Like tho chlorids the bmjnids are rapidly eliminafed through the 
urine although there is a tendenev for the bromids to accumulate in the 
tissues The administration of chlorids tends to ha'jtcn the excretion of 
the hcomids 

Biouiid rashes froqucnllv occur v pecially on the face when bromid 
administration has been eontimicd for a cuustdcrahlo period ® These 
rishes closely re emblc those induced b> lodids Tho reason for the occur 
renco of theso rashes is not cleai, a vanet\ of opinions being held but 
none beiiio without criticism It is quite probable that the nervous svs 
tem IS involved in some way since vasomotor disturbances accompany 
tho skin rashes 

kcuto poisoning may occur from a single large dose Tho symptoms 
oh ervej are piofouiid depression or apathy or e'en a stupor which 
mav last foi scveial days Tho tc piration is slow and low blood pressure 
IS in cvidenct Bromids alone raiUy if ever cause death 

Broinis~n or chrini o bromid poisoning rt nils from repea ed largo 

tit nsive u rotic 1 cions on the Ugs arc c raw n — Editor 
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doses llicie IS j3\cliic dctcnontioii, the pUitiit IxuiIq dull, stupid and 
ipatliotic, the fjcc IS ^^ltIlout (.vjmlssiou, jnli, nnd usuillj hears diffuse 
papuks, the memory is weak, speech is disturbed, voluutaiy movements 
aic slUgjjish, there maj ho sexual impotenee, somnolcuce, ataxia, 
trcmois, mahiutrilioii as shown by nausea, gastric irritation, diarrhea or 
eoiistipation loading to a^tucral eachcxia and i lowered lesistance 

Treatment — liealmcnt of biomism consists m stopping the aJminis- 
ti ition of the drug ind histeniiig its cliiuni itioii as iiiucli as possible 
Pusliiiip the mtnko of bodmin chlond will aid in this pioccss which should 
be further assisted by the iiip.C'.tioii of Iai^,c volumes of water The nutri 
tiou siiould 1« improved by caicful diet and tlio depi-C'sioii comitcractcd 
by caffem or strychnin 


POTASSIUM CHLORATE 


Commoulv ciiiplovcd in saturitcd bolution is i mouth wi«h in caeca 
of Borc-throit iiiJ stomatitH, e'jj>t“ci«lK m mercury poisoniiioj potassiinii 
chlorate ficiiucnth evidences of toxicitv, if swallowed It should 
not bo taken inteinalK, since is far back is 1870 Jacobi pointed out the 
‘.crious tffextv produced whm tho dm,, is ab'orlx.d Uiwii ih orptiofl 
mothcmoplobui is formed, in mdefiiutc amount of himoglobm being u^cd 
up m this w ly since the chlorite ippircntly eloes not enter into tho reaO' 
tion As a result of tins fact Iho action of cWorito tniv he very severe 
leading to a ical isphyxn "Moicovir the hlood-cclls disintegrate result 
ing m embolism Other secondary symptoms which iniy ippeir aiu 
jaundice hcmogloliinurj i, anurrsis or suppression of uriiJC> bloody talc 
casts, delirium corn! and death from nephritis 

The symptoms of poisoiung indicito ^astric irntatiou, nausea and 
vomiting, ind diarrhea with pun in tho abdomen may occur Cyanosis, 
collapse and peibaps terminal convulsions m ly appear The nephritic 
condition has drendv been mentioned On autopsy tho findings corre- 
pond with what mij,ht be cxpix-ttd from tho svinptoms — gi^tio eiitenti'*, 
inflammatory chanp,es in the spleen liver and 1 lUnevs The e organs are 
enlarged and daik brown m color fiom tho contained methcinoglobin 
Theie is gieit variation m susceptibility to tbo drUj, and liciem hes 
one of the picat dangers attendant upon its use If given in divided 
doses the toxic effect is ^rcalcr than if administered m a single do e The 
fata! dost varus from 15 to 30 gm, 10 gm producing toxic symptom^ 
In one instmce death occuiicd from 11 65 gm Symptoms begin quichly 
and deatli may lesult m fivo oi six hours, but usually the fatal teimm-i 
tion. icsults in six oi “leven days as a result of the nephritis produced a be 
chlorate pa ses through the body unchanged 
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Treatment —Treatment of poiMJiung Tvitli potassium chlorate consists 
of thorough lavage of the stomach and treatment of the scconJarj svnip- 
toms as they arise 


ACETAMILID 

Acetaiulid forma the ba«i 8 of manj headache powders and the indis 
crimate use of these leads often to alarmin^ 8 >iaptom 8 and creu death 
in patients with a weak heart kcotaaihd la oxidized to paramidoplienol 
and it 18 prohahly to this compound that both the remedial and toxic 
ictions ire due This nhstance is excreted iii the urine m combination 
with sulphuno or ghcuronie acid The indophenol reaction of the uniie 
IS given hj this compound 

Aouto poisoning usually manifests it«elf upon tho nluuentar} tract 
and upon the nervous jstem There i« burning and swelling of the 
whole ahmcntaii tract, nausea, vomitiiie, stomatitis gartntis ceiebral 
couvuisions and coma. 'U ith ven large <Jo «<?9 (here inav be sudden pro 
fuse perspiration, dizziness, and collapse Fuluic of respiration causes 
death 

In chronic poisouuig from acetanilid caanosis is characteristic with 
a rapid heart and sometimes collapse There is general weakness dvs 
pepsia anemia, and bome formation of mcthcmoglobin Thcic is a ten 
dencj toward digestive disturbances various neuroses, neuralgia, erj 
themata and eczemata or simplo pnnitus and at times mild neuritis ^ 

Treatment — In aeiito poisoatng the common alk iloidal antidotes and 
hvogO should be cmploscd ‘kimptomatuallv treatment should be stun 
nlating — warmth ammonia, hraiidv strselinin atropin \rtificial res 
i iration at times is of gicat benefit Epiaophnn or strophantbin mas be 
employ<d to stiinulite the heart if indicated In chionic poisoning tho 
treatment is entireh ymptomatic except that measures (intake of large 
voluiue of fluid) should !« taken to hasten elimination 


DIGITALIS 

The active principles of diptalis or foxglove are obtained from the 
leaves of Digitalis purpuiea m omamiutal garden flower which also 
grows wild liotli in hiiio))© and Vmenca fhe. active consfifuents are 
p,hicosid3 uid therefore prone to chemical change Tho glucosids pres 
ent 111 digitalis are divisible mfo at least four groups (a) Digitoxin, a 
cryrtallino alcohol soluble compound of the fonnula C34TI4 Oj, which is 
probibh (he most important substance of the leaives On hvdrolvsis digi 
1 oljtjth mia may oicur in tl earl} stav s d anunia n tl e later The liver 
111 S{1 en mat le n id rabl< nl rt d — >d to 
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toMii Jidda a licvose and digitoxi^cnin (b) Digit ilin, an amorpLous 
alcohol soluble compound of the fonnuh C3 H30O14 -wliicli on hydrolysis 
Jidda dextrose, dioit ili^^mm md dit,itiloae It is aliout one-half as actno 
aa dioitoxm (c) Digifalcju, an amoridious w iter soluble substance ubicii 
13 probably a mixture of cloadjr related compounds Jiiiy Inie tjpical 
digitalis effects (d) Digitotiiu, wliicli is a xiatcr soluble siponin ot 
curniij, in both a crjatallme and nn amorphous fonii The digitonin has 
properties similar to saponins, that 13, irritant and hcnioKtic effects and 
the typical digitalis action is lacking 

Various other glucosids, notahlj the stropinuthins, have digitalis 
effects, tlio action differing qnautitatndj rather tliau qualitatnclv 
There is considtnblo confusion relative to the elitmistry of the different 
conimercial preparations The officnl slrophanthin is strophauthin amor 
phous, although the same plant, tbo Komhc, il^o yields a crystalline 
strophanthm uho^o action is very similar Oubain is a crjstillizod 
itrophanthm which has about twice the toxicity of strophanthm It is of 
particular value for uitrivcnous ailmiinstrntion 

Dit,itali 3 md stiophanlbiiis aio of great importance in tbernpeutiM 
111 correcting irreguhritics of the he irt beat as in auricular fibrillation or 
111 chronic dilation of the heart 

Great caie in admiuistration must, howeyer, l>o exercised since diffi 
tills and Its allies aro hi^lilj toxic The best preparations of digital** 


arc undoubtedly the tincture and the infusion 

Potsonino from the clinical use of digitalis is not rare, indeed the 
border lino between the nu.es'^arj cfiicient therapeutic doso and the toxic 
dose IS so narroyy that toxic <!jmptom 8 may apiiear simultaneoudy yyith 
tho desired therapeutic effects This toxic action is not permanently 
harmful, if care lu adniimstratiou and dosage is properly regulated 
Early indications of toxieitj aro nausea, inilai'io and headache whicu 
may bo yerj severe Diarrhea sometimes occurs hut is more common 
yyith strophanthm The dosage of the drug should either be lediiccJ or 
stopped altogether yvhen these symptoms make their appearance 1 “ 


one or tyyo days they usually diMiqKar 

In advanced digitalis jioisonmg various heart irregularities may W 
noted, tho most common and the earliest to appear being the result 0 
oyerstimulation of the vagus the heart beat dropping to 50 or lower 
Extra aj stoles aro frequent, although tho rhjthm may be inamtaiue 
Tho next stage of poisoning is partial heart block yyliicU maj be pt^ 
maiient Finally there may be muscular irritability of the heart, wi 


cxtrasystoles and high blood pressure 

Acute poisoning from digitalis is characterized by the svmptoius 
appearing late and the course of the intoxication being prolonged, dea 
m many mstancca not occurring for a week or more Tho most 
symptoms are nausea, vomiting, diarrhea, slow arlivthmic pul'ie, lassitu c, 
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sensory and muscular di furbanccs Sudden death with asphyxial con 
■vulsions IS quite characteristic The fatal do** of digitalis is quite \ari 
able, 2 o gm. hat mg caused death whereas with 4 0 gm recovery has been 
notid Tho difference itt lesults appeire to he associated uitb (he differ 
cut degree of absoiqition. tahing place, and the effect of vomiting diar 
rhea etc, ujwn this absorption 

Treatment — ^In tho simplest t%pe ot poivining treatment consists in 
stopping the drug and keeping the patient quiet m bed until tbe symp- 
toms have disappeared To counteract overstimulation of the vagus 
atiopin sulpb-ite in doses of 1/6 j gr (0 001 gm ) may be ^nen subcu 
taneouslv Vtiopin action however is shortlived its influence lasting 
not more than one hour Bromid® 1 to 2 drams (4 to 8 gm ) of sodium 
bromid, or morplun aulpbate ^4 S’" (0^1’ ffou) snd a hot water bag 
or ice-bag over tho heart may reduce excessive irntability 

Vhcu severe poisoning is present absolute quiet and freedom from 
exertion niuvt bo maiuttnued, since even the slightest effort may cause 
circulatory failure and udden death Tbe other measures to be fol 
lowed ore purelv symptomatic — warmth stimulants, etc 

In acute poisoning evacuation of the stomach, catharsis quiet and 
general symptomatic treatment are advocated 


EPIlfEPHRIN 

Under ordinary circvimManccs epmephnn docs not cause toxic symp- 
toms \t timcv however especially m excitable or sustcptible indi 
viduals (paiticularly patients with Baoedovv s disease) a few minutes 
following epincplinn administration there may be excitement anxiety, 
tremors palpitation, prccurdial diatreos rise m puUe and respiration 
rates high blood pressure and i rise in temperature If too great quau 
titles arc given intravenously death ma> result from acute dilatation of 
tho heart In other instances death mav be cau ed by respiratory paraly 
SIS There is also danger of intravenous administration in cerebral 
arteriosclerosis from rupture of a cerebral artery owin^, to tho sudden 
marked inciease lu blood pressure There is some danger that the condi 
tion of pulmonary edema mav be aggravated when epiucphrm is intra 
renoii'ly gncii m ptilmouarv edetna. 

Treatment is purely sviuptomatic. 


NUX VOMICA 

^'ux vomica 13 tlio dried npe seed of Strychnos mix vomica and con 
tains from 3 to 4 per cent of the alkaloids strvclixun and bruciu which 
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occur lu appioximatcl^ equal quintities Podi alkaloids have the same 
t^pe of action m nun, allhoiiji bniLiii action js oiil\ iliout one-thirticth 
to one-eiglitli is stroiie, ns tlit stnehnin effect PracticalK, therefore, tie 
action of mi\ \omiei is icpresentcd the str^climii piestiit 

Tilt prepar itions of mi\ \omicj toiiiuioiil) cmplojcd are iiui vomica, 
Mbicli o&cialU mult contain 2 o poi tent of alkaloids (1 gr =OOC 
gm ■) , tlic e\tiaot IG per cent of alkaloids (1/0 =001 gm ) tic 

fluid extract, 2 5 per cent (1 minim = 0 06 c c ) , the tincture, 0 2'> pir 
cent (10 minims = 00 cc.) flio othtial silts of 8lr>chi«n are tie 
nitrate and suljihate 

Strychnin ineiia'ies the rellcv cvcitabiht^ of the spinal cord and of 
tbo mcdullar> centers 31it tlmf action is on the gu^ initter of tic 
coixl 111 larger doses tciuuis is pitKluad together avith imrkid changes 
111 blood picssuro aiul spasmodic rospirition Dntli itsiilts from 
ispbjMi induced either b^ pai il^sis of tbe u«pintor^ center or cou 
tuuicd contrvetiou of tbc icspiraton muscles 

Tbc first siejUS of stn^bnin poisoiiin^ consist of restUsancss, ncr 
lousucss, abiupt iiioienKiits, iiid stitfness of the fue iniiselcs ILiso 
symptoms are soon succttdoil bv uioic pronounced tuitchmgs of the 
muscles ubicL maj pirtike of the nature of muscle spisms and lead to 
pCUcral conMilsions of tie spinal t^|)t In tin e eonnilsioiis all the vol 
untar} muscles are miohcd, so that of tuo opiwsm^ sets of muscles the 
stronger predoniiiiatos Ibt extensor muscles usuall} being the stronger) 
the legs, arms and back arc extended and tbo head is tlirown hack, the 
ubolo action at times King sutficuntl} aggiaxatcd so that tho back is 
arched, tbe ueiglit icating tijiou tbe beds and bick of bi id (epistbot 
Olios) llio hinds iie clcncbcd, t}C3 o|)cii uid the bps nia\ pait lu a 
characteristic gun, the rtsui san/omcMS fioiii the fact that the comers 
of the mouth are spasmodical!} driuii out Ihc patients mind is clear, 
uliicb leads to great anxiety, and during the conMilsions there is great 


pain from tho nniscle cramps 

Tho comulsioiis at first are rapidh intcnmttcut (clonic) but soon 
become tome, icsulting m a txpicil tetanus Tbo muscles of tho dn 
phragm are also iinohcd so that ultiiuatcl} it Itcoomcs rigid, and this 
together witli the tense muscles of tbc thorax and abdomen stops icspira 
tion Cjanosis is thcrefoio present, tbe oca protrude uith dilated pupib, 
and tbo pulse is small and fenso ind often cannot bo detected 

The convulsion usinll} lasts about a minute the muscles relax, an 
a condition of dcpiession almost amounting to pjnh«is sets in An in 
terval of from ten to fifteen miuutcs mi} tliip>o before tho next ittac , 
which usiiall} follows some kind of stimulation If death, docs not occur 
diiniio a convulsion tho remissions become progic sivil} shorter, the con 
vnlsioiis become wciker and paralvsis more prummciit 

Convulsions in tlic higher degrees o£ poisoning are induced usuallj / 
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reflex atimulatiou sueli as the falammuig of a floor, % touch, a light a 
puff of air any ioluntar\ movement etc In luoie serious cases the 
spasms art iindoultefllj 'ponfaneona but e^cu in this instance just as few 
reflex stimuli as possible sLoiild be nlloHed to plav upon the patient 
Death follows usualli from failure of lospiration the heart contiuuinQ 
to beat for some time after cessation of bieatbiiig On the other hand in 
long continued cases of sfr\clinin poisoning the patient iiiaj die from 
the Lxliaustmn induced ha the ttfanais 

Th< samptonia j,cnerfllv appear m about tuentj minutes after 
administration of tht dnie although tLt> mat bo delated for a much 
locker period an hour oi more If the dose is vert Inr^e death generallt 
occurs within two hours altbou^ it uiiv bo dclavcd for mau> hours 
Even when the patient hat apparcutlt recovered i sudden severe «pami 
aijj occur, terminatiiifr in death The smallest fatal dose on record is 
1/4 gr of stracbnin ulpbate On tht other hainl, t dose of 20 gr has 
been taken with recoveiw 

Repetition of administration leads to mc»ca«cd susceptibility rather 
than to tolerance, hence the possible dan^jOr of tew large dose« contiau 
ously administered 

Vt timo4 it 18 difficult to diffeicutinte stiycbnin tetanus from other 
tapes of tctanu<i such as traumatit tctiuus spinal meningitis cpilepsv 
or hystcrii In truim tic tetanus tbcie has been prcMcus malaiso and 
slow dcaclopnieiit md the course ot (he coudiliou will establish the diag 
nosis If anj doubt is pic cut treatment for str\<biun poisoniUo should 
bo instituted Tever and history will differentiate in spinal meningitis 
and in epilepav ton«ciou«ni« is lo<t and the r fle\c« are lunnal In ccr 
tarn ca cs of histcria the diagnosis is imjiossiblc hence such cases should 
also be treated as for strvehnin poisoning 

Treatment of Nux Vomica Poisoning — If the rlriij, has been taken bi 
month and pronuiiciit <>inploms liuse not appeared thorough latage of 
tho sfuiuach should lx practiced einploMiic, a chemical antidote in the 
wa^ih water or admmi tend at sboit mtei'uls Potassium jicnnaiiganate 
IS piobabl> (he most effective (ij tc'upooufu! of tho ciwstals should 
di soJnd in 1 ijuart ot w irm water cirefiill\ decanted so as not to include 
any crvstalsl lodm (1 drops of the tincture m gin of water) or 
taimm 1 tca^poonful in y_ p,la«s of hot water) arc also u-stful since the\ 
render the nlkaloiJs insoluble TLcv should however be iinmediatel> 
removed Tea and coffee are lea desiiabh suite their content of caffein, 
if allowed tunc for absorption acts svucippsticalh to mix vomica 

))Ticn couMiIsims line alreads set m quuh action is demanded 
lud tho patient should be ane thctized with ether or chloioform Vnes 
thcsia with ether md eliloroform hould ne»t l»e cimtmucd longer than 
po» ible, nice loth thes anesthetics tenid to depre s tho icspiration 
1 (her is to be prefciiad since chloroform nia% guc ri e to delijcd poi 



720 POISOKIXG TBOil lEEDICII^AL DRUGS 

sonmg For prolonged effect, bromids m massuc doses, 15 gm by mouth 
or rectum, act in a manner antagonistic to mix vomica ParalJchjd 
ma} also be useful, since it does not depress the respintor> center Mor 
pbm should be employed witli extreme caution, owing to its marked de- 
pressant action upon the rcspiratoiy center If necessary, artificial res 
piration must bo given The patient should bo kept as quiet as possible 


PHYSOSTIGMIN 

Pliysostigmm (also called esenn) is tbo alkaloid of Calabar bean 
and IS usually employed either as Iho alkaloid, tlio extract or the tincture 
Its chief action is that of stimulating secretory uerve endings of glands 
and the nerve endings of striated and smooth muscle It causes a pow 
crful contraction of the smootli muscle of the eye and of the intestine. 
It IS employed in diseases of the cyo and m mtcstmal paresis It is an 
tagonistio in its action to atropm 

The symptoms of poisoning by physostigmiii are marked muscular 
weakness without loss of consciousiicso, nausea, vomiting and sometimes 
purging The pupils are noticeably contracted, the skin is covered with 
sweat, there is ep{ga«tiic paiii, salivation, HcnmaCion, palpitation with 
slow pulse, low blood pressure, dyspnea, muscular twitchings, and convul 
sions The loss of muscular power starts in the legs and travels upwards 
Eespiration is depressed and the breathing, may bo asthmatic m character 
from contraction of tho bronchial muscles Death is caused by failure 
of respiration 

Treatment — Lavage of the storaacJi, stimulants and atropm (Ys to 1 
mg ) IS the usual treatment Magnesium sulphate is also outagonistic 
to the action of pliysostigmm and its subcutaneous use m physostigmia 
poisoning has been rccoramended 


PICRIC ACID 

At present picnc acid is one of the most common therapeutic agents 
for the local treatment of small superficial burns It has been, advi'ed 
in a number of affections of tho skin — acute eczema, intertrigo, and 
herpes labialis For the unbroken skin, alcoholic solutions may be used, 
but m superficial bums only the aqueous solutions should be employed, 
otherwise poisonous symptoms may arise 

Evidences of tho tovic action of picno acid applied locally consist 
of an acute inflammation of an erythematous niture, the later appear 
ance of vesicles and consideraUo local edema The usual con«titutiona 
symptoms are headache and an annoyin^ insomnia Itchin^ of the af 
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fccteil part is almost unendurable Later the acute lesions involute to 
an erjthemato aqueous tjpe accompanied h> considerable thickening and 
possibly infiltration of the skin This stage la not unlike an eczema 

Taken intcmalh picnc and la probably absorbed as the sodium salt 
The picric acid is m part reduced to picramie acid b> the liver and other 
tissues of the body as a method of detoxication Elimination is chiefly 
through the urine to rvhich an intense >elloM color is imparted, or the 
urine may be colorel a peculiar red or reddish brown After a «inglo 
dose of a grim, the excretion of piciic acid maj continue for a week 

The «jmptom 3 of intoxicatioi aie referred to either the gastro intea 
tinal nenous, circulatory or urinary systems or more commonly to sev 
eral of these locations Depending on the degree of the intoxication the 
gastrointestinal symptoms vary from a mild anorexia daspcpsia and 
flatulence to a severe diarrhea accompanied by gastrodvma abdominal 
cramps and emesis, the \oinitcd matter being stained yellow The irn 
taut action of picrio acid on the mucous membranes 19 re ponsiblc for the 
gastritis found Tho ucraous manifestations vary fiom a slight headache 
and lertigo to stupor with convailsion followed by collapse in tho ex 
tremch sovero cases Picric acid is a rc«pirJtoiy and cardiac depressant 
but symptoms referable to those sistcms arc rare At times a primary 
tnchjcardiu with a subsequent slowing of the piiUe rate may be noted 
Occasional svmptoms are-strangurv and anuitsis \stheiiia and foaer may 
accompany the above constitutional manifestations of internal picno acid 
poisoning Toxic doses may al o destroy tho red corpuscles, and induce 
hemorrhagic nephritis and acute hepatitis \cllo\v pigmentation of the 
mucous membranes is usually observed and superimposed upon this may 
bo an erythema or even a generalized eruption of eczematous character 
and itdiing in nature This dermatitis mav partake of tho nature of a 
measles rash 

Treatment of Picric Acid Poisoning — Taken vifemallij and v.iih con- 
shtuiional effects — La\ago of the stomach with administration of largo 
volumes of water to hastvii elimination is ludieatod 

Local eiidences of iioisMiitu ) — Tho treatment to bo followed is ideii 
tical with that for icutocczimi 


ETHER 

Death from ether dunug anesthesia is rare The danger signals of 
overdosago of ether cccur suddenly aud consist of pupil dilatation pallor 
and a changed facnl expresmoO Ueuxlly death \a deep aneathesi'i is 
caused by re pir itory p iralv is with moie or Uss involvement of tho cir 
culation Re piiation cei is cvm while tiie heart nction is good 

Serious hut not uecc sarily fatal scquclm to ether aucstlicsia may bo 
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exhibited upon the respiratory organs and the hiilne> Thus bronchitis, 
pneumonia, pulmonary edcmi and the flnn«o up of an old tuberculous 
lesion of the lung nrc some of the common after effects of ether anes 
thesn induced in part jx-rhaps In the irntatno properties of the ether 
Ubumimiria and ncplnitis ilso sometimes occur 

Treatment of Unfavorable Symptoms with Ether — If the pulse is 
weak, rapid or irregular, stop anesthetic If coll ipse occurs, the head 
should bo lowered and the feet nisid, patient free access to air 

^lamfnin body temperature Guo hot saline bj rectum or slow intrave- 
nous infusion containing 1 e c of epiiicpliiiii per liter Artifici il rcspira 
tion should be pncticcd, if indicated lor stoppage of the heart, rapid 
rhvthimc pressure o\er the heart or on the epigastrium should be tned 


GHLOROFOBM 

Chloroform anesthesia is attended by at least three sources of danger 
(1) oarh heart failure (2) depression of the heart with limited margin 
of safeta (3) dclaietl chloroform ixusoning In the carl> sfigys of 
chloroform anesthesia the common aympioms aic sudden eosaatioii of res 
piration, asphy xia leading to dilatation of the heart, vagus stimulation, and 
fiuallv failure of the heart lcciu«o of the aaphyvnl condition In light 
chloroform narcosis the heart mu«clc becoima oierstiinulatcd, sumetiiues 
inducing ventricular fibrillation followed by death It is probable that 
this tvpo of action is due to cvee «iio reflex inhibition of the vagus and 
the direct action of the chlorofoim upon the lieart muscle, chloroform 
being recognized as a piotoplasmic poison Eien after the heart has 
stopped respiration may I)c re iimcd, but genenll> the heart cannot bo 
revived In most instances, thcicfore, the heart ceases before respiration 
and the former mmst be regarded as the ic-il ciwsc of death When death 
occurs in deep anesthesia with chloroform tho blood pres urc stiaJdy 
falls, respiration fails and the heait stop® Gcnerall>, however, the pul e 
cannot be felt before respiration ceases Usually such accidents occur 
when the concentration of the chloroform vapor has been too high Warn 
mg signs of this typo of chlorofoim. poisouin^ aio shallow or irregular 
respiration a pulse that is either vera sloiv or \ ery rapid, dilatation of the 
pupil and cyanosis 

Delayed Chloroform Poisoning — By delayed chloroform poisoning is 
meant the condition which develops m some patients a few houis or davs 
after chloroform administration aud which is marhed by great prostra 
tion, delimim coma and death The symptoms may appear suddenly or 
gradually When the onset is sudden, neoverv from the anesthesia has 
hardlv been attained before tho untoward symptoms appear These con 
sist of shnekmg and strugjmg alternating with intervals of stupor or 
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coma profuse Tomitmg \\Iiich ma'V be bloodstained, cy^uosx* jaundice 
edema renal hemorrhage, acetone breath Tlie urine contains albumin 
and ca'sts and the ammonia locfticient may be hi^h The unno also usually 
contains acetone, diacetic and Bo'^biitjrie acid The blood sbous re- 
tention of non protein nitrogen urea and amino acid# 

\utopsy sbous e\ten‘.i\e \jcuolization and fatty degeneration of the 
liicr, swelling and nccroais of tlit cells tspecialh about the central veins 
Fatty dcgeucration aho occurs m the kidney and souietimts m the heart 
and arteries Children are e jKcialh suvceptiLIe to this tvjK? of chloro- 
form poisoning and patients, with diabetes hepatic diseases cvclic vomit 
ing, nckets or vvastiu^, diseases renal di ea^ alcoholism and anemia are 
particularly likely to succumb to this condition In general delayed 
chloroform poisoning almost ceitainly caines death very few cases ever 
having recovered 

Impurities in the anesthetic are not lesponsiblc foi the uutovvaid 
effects, contrary to popular opiuiuo Ihey may contnbute to the local 
irntativo symptoms, but arc probably not concerned in the dangeious 
effects Swallowing of chloroform may cau'c gastritis and tho phonom 
ena charactciistio of delayed chloroform poisoning 

Treatment — Treatment of chloroform poiKmin^ (excluding ddayed 
chloroform poisoning) con ists m stopping the anesthetic, the head being 
lowercol and ail ffcial respiration bciu,. icsoitcd to immcdiatelv This 
prevents asphyxia and aids m the elnniuation of the poison In order to 
lid tho action of the heart the cardiac ugton hould be strongly com 
pressed at the rate of forty tinus per mmutc Saline solution contain 
lug 1 e c per liter of 1 1000 solution of cpmeplirin ahould bo injected into 
the cardiac cud of ui arterv Moiic of these measures are of value unless 
they can be taken immediately 


ATROPIN 

Vtiopin 18 found in the plints iKlIadoniia and stramonium and mav 
lx, leganlcd as the tro[XMc tstir of » lust* tropiu and it is isomeric vvilli 
hyoacyainiii \fropiu actions fall into two groups (al stimulation of 
nervt cciitcis principallv ccicbral and meduliai'y ( 6 ) depression of 
nerve iiidints such as scnsoiy nerve endings motor neive endings m the 
smooth muscle of the viscera sciictorv nerve endings the cmls of tho 
third nerve in the eye and vagus nerve endings Poisoning may occur 
fiom administration of tho isolated dmg or from alisorption through the 
km bv tho use of plasters oily or alcoholic prepaiatious such as oint 
ments or liniments Toxic symptoms in ophthalmic practice are fairlv 
common 

Tho first warnings of toxic action are the dilated pupil, dry throat 
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and mild cerebral symptoms Tlio sj-mptoms occur promptly but may last 
sovcral hours or days In fatal caws tlio cour«c of intoxication imj run 
for two weehs or more With sc\cro poisoning there may bo cerebral 
stimulation ns evinced by delirium, later this is followed by collapse and 
coma Death usually occurs m coma Couvulsions at the tcrmiml stage 
are rare 

During tho stage of stimulation there is great thirst, burning and 
constriction of tbo tliroif, difficult swallow in^, ffii hod «kiii, c«pcciallv of 
face and neck, which resembles a scarlatinal rash Accoinmodation of tie 
eye is paralyzed '!o that MSion la diMiixlctol Ihe pulse is rnpiil, c jnr 
ation deep and rapid, nrteiial piessiiic is Jiigh, tho temperatme imy ri e 
se\crnl degrees, there is nertigo, musculnr ineoordmntion, often nausea 
nnd \omitiiig, and retention of urine During tho stage of dclirimn, 
patients with atropm poisoning stron,^ly resemble maniacs, and in the 
earlier period of tho poi«oning the condition has been mi^tnkea for scarlet 
fever 

After the penod of stimulation collapse follows, which is characterized 
by feeble heart action, low blood pre «ure, a slow and shallow re«pira 
tion, coldness of tho extremities, death rcsultiiij, usually from respiratory 
failure 

The autopsy reveals findinga typical of a8ph\xi'i 

Treatment — Treatment of atropm poisonnij, is quite cfFcctiro since 
death does not usually occur rapidly, nnd it consists of ln\ngo of tbo 
stomach, tnunic acid or ten bciii^ addcnl to (ho wndi wntor The general 
symptoms should bo combated by pilocarpin, 10 mg (Vh gf) subcutane- 
ously repeated until tho mouth is moist Por tho dchruim, biomids and 
the ice-cnp are indicated Because of their depress mt effect upon the 
respiratory center, morphin, chloral and chlorofonn should not be used, 
although the cautious u«hj of jiiorphm m tho early excitement may bo 
beneficial, or cthtr may be mbaled to lessen excitement In tho stage 
of collapse depression should be autagonized by strong coffee and artificial 
respiration persistently resorted to, if necessary 


PILOCAEPIN 

Pilocarpm is the principal alkaloid of jaborandi leaves and it is dis 
tmctlj antagonistic to the action of atropm peripherally stimulating the 
secretory nerves, the iier>C8 governing smooth muscle, etc The pnncipa 
secretion affected is tho sweat, pilocarpm being a powerful diaphoretic 
The preparations commonly employed arc pilocarpm tho alkaloid, t o 
fluid extract, the hydrochlond and tho nitrate 

Although the toxicolog> of pilocarpm is not very important, cases 
of poisoning from overdoses occasionally occur After toxic doses, pn‘>* 
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carpin is an artcnal dilator, it acts as a cardiac depressant, both from 
thi. action on the \aoiis and from its direct influence on the heart, in con 
ditions of caidiac weakness, collapse and death maj follow e\cn fiom 
relatively small doses, respiration ii» also depres cd, leading to pufmonaiy 
edema and a«phy\ia 

Iho sjnnptoms of poisoning resemble those of muscarin and start 
with grcatl) increased secretion of saliva sweat and tears This may ho 
foJJoucd bj naii'ica ^omituig and diarrhei with spiere abdominal cramps 
Changes in tho eye me quite noteworthy there being contraction of the 
pupil and spasm of accommodation There is at first slowed heart beat, 
low blood pressure, and later collapse These symptoms are due to the 
action of pilocarpin upon the vagus and ujion the vasomotor center re- 
sulting lespcctiiely m vagus heart bloek and low pressure Re pirition 
IS usually labored and of the asthmatic type aud the lungs may give evi 
dcnce of edema iliiseular relavation which ascends from the lower 
limbs sometimes occurs Generally con ciousness is present although 
there may bo confusion of ideas vertigo tremors, and feeble convulsions 
Death results from panlvsis of the heart or from pulmonary edema 

Lcas dangerous symptoms of ovprdo<!cs of piloearpin nionifost them 
solves by ga«tro intestinal disturboiucs, nausea and lomtting which may 
l» long eontiKiied and wry depnssj/jg These symptoms may occur even 
thoUeh the dinie is not introduced b\ mouth knotlur characteristic 
symptom 18 a burning sensation m the urethra accompanied by an irre- 
sistible desire to urinate 

Treatment —TTcatmciii for pilocaipm poisoning consists in the uso of 
atropin to combit the piloearpin effects aud samptomatio treatment, espe- 
cially artificial respiration for the collapsed state The atropin tends to 
lessen bronchial secretion, heme pieaent edema modifies the a«thmatic 
rc piratioQ and abdominal cramps and counteracts the piloearpin action 
upon, the vagus, thus releasing the heart from its block. 


NITRITES 

Tho nitrite group of drugs includes tho inorganic nitrites the nitrous 
esters, smh as amyl nitrite ethyl mtntc or sweet 'pint of niter, and 
those nitrates which are redueed to nitrites in the body Nitroglyccnn 
IS the most impuitaiit member of this group 

kltfioUj,h death rarclv if ever occurs after tho therapeutic uso of tho 
nitntc' it 13 (nuto common for untoward svmptoms to appear which 
however usually pi's over rapidlv The effects cem to be aggravated if 
the patient is in lu upright po ition 

Symptoms — T 2 ie symptoms most obvious aro a pounding heart, flush 
11I5, of the face and neck throbbing aud fullness of the head as if tho top 
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and mild cerebral mpfoms The sjmptoms occur iironiptly but may last 
several hours or days In fifnl cases tbo course of intoxication may run 
for ta\o weeks or more 'With stncio iwisonin^ thcic in ly be ccicbral 
stimulation as cvinccil by delirium, later this is followed by collapse and 
coma Death usually occurs in coma Convulsions at the terminal stage 
are rare 

During the stage of stimulation there is great thirst, burning and 
constriction of the throat, diifacult swallowing, iiiishcd skin, cspcciilly of 
face and neck, which resembles a scarlatinal rash Accommodation of the 
cyo IS parahzcd so that \ision is tli‘!Oi(lcicil Ihe jiulse is rapid, tspir 
ation deep and rapid artcml presume is luph, tho tunpcratiuc may rise 
seieral degrcea, there is \erligo, uitiscuhr incoordination, often nausea 
and aomitiiio and retention of urine During the stage of ddirnitn, 
patients with atropiu potsouiug 8troiij,ly resemble maniac*!, and in the 
earlier period of tho poi«o»iiio the condition has been mistaken foi ■«carlet 
fever 

After the period of stimulation collapse follows, which is characterized 
by feeble heart action, low blood pressure, a slow and shallow re pira 
tion, coldness of tho extremities, death resulting usually from respiratory 
failure 

Tho autopsy reveals findings typical of asphyxia. 

Treatment — Treatment of atiopiu jioisoiiinj, is qiuto cfFcctiae since 
death docs not usually occur npidh, iiid it consists of IwIb® 
stomach, tannic acid or tea being added to tho wadi water Tht general 
symiptoms should bo combated by pilocarpin, 10 mg (^t, gr ) suboutane- 
ously repeated until tho mouth is moist Tor the delirium, biomids and 
tho iCG-cap are indicated Because of their dcprca»aiit effect upon the 
respiratory center, morphm, chloral and chlorofonn should not bo used, 
although the cautious use of niorphiii ill tbo early evcitcmcnt may bo 
beneficial or ether may be inhaled to Ics’mii evcitemciit In the «tage 
of collapse depiessioii should be autagouizcd by stroiij, coffee and artificial 
respiration persistently resorted to, if necessary 


FILOCABFIN 

Pilocarpin is tbo principal alkaloid of jaborandi leaves and it is d>s 
tinctly antagonistic to the action of atropiu peripherally stimulating tbo 
sccictory uerves tho nerves goitmmg smooth muscle, etc The principal 
secretion affected is tho sweat, pilocarpin being a jwwcrful diaphoictic 
Tho preparations commonly employed are pilocarpin tho alkaloid, t o 
fluid extract, the hydrocblond and the nitrate 

Although the toxicology of pilocarpin is not aery impoitant, ca«cs 
of poisoning from overdoses occasionally ocmir After toxic doses, pno* 
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\VLen large do es art fiEen death mnj UNult %(ry rapidlj from heart 
paralysis 

Treatment — Treatment of aconite poisoning ilcmands prompt admiii 
istration of alkaloidal antidote^ cmptMog of the stomach and 
Bod) ttmperafure must he maintained lud artificn? rcspintioii may be 
neccssan The he-irt condition miy bo treated b\ cpincphnn or stro- 
phantliiii injected ilirectH into the tumlation Atropiii is i>f great nine 
in aconite jw/soJUJig, to townferatf the Ijcjit mJ respiratory disturb nice 


VERATROM VIRIDE 

Veratmra vinde, or green hellebore a tall htrb growing in wet 
regions of ^^orth \inorica, contains a uuml'er of related alkaloid'* chief 
of avhich IS piotoieratnn Its chief action is that of a cardiac Ji.pressant 
from ragiis stimiilafiou rcsnltiu^ in slowed pulse fall of blood pres ure 
and lodiictiou of teniperatme, the latter piobably trow th" profii«o sue it 
tng produced Veratriim has been employed thcrapciiticilh to Ion and 
softin the pulso and lower blood pressni). It Ins enjoyed a wide use in 
conditions of high blood prtssnie particularly that asociited asith 
eclampsia The preparations most cmploytd an) Vcrofnim \indc; the 
fluid extract, and the tincture 

Heath from o\crdos«.s of Vcratnini yindo is rare owing to the fact 
that it 18 a strong ga tne nritant and proinptl> causes aomitiiig On 
tho other hand, fatal eases havs been reiioitod the symptoms consisting 
of gastro intestin il irritation is csuluiccd bs aonutiiip and diarrhea 
irrcgulants of the heart from tagns stimulation, cardiac cxhaii tinn 
collapse, pardssis or conyutsions Death is caused by paiaKsis of (he 
respiratory center with aceompanyin^ heart failure 

Treatment — The treatment of pjisouiii^ hs Verafrum viride con'!i«ts 
m cvacufltiDii ami lavi„e of the stow ich and tho collapse treated h> tun 
ulants such as warmth ammonia bniidy atropin strschnui 


VERATRIM (CEVADIN) 

Verafnn is a mixture of alkaloids extiaotcd from cciadilla «ccds 
Its pniicjpil coiistidieiit js ciindm \crv(pitt has been employed (her 
apcuticallv in the form of an ointment as a counter irritint m ncunEic 
conditions cspecialK of the face Beint, higbh toxic its internal admin 
latration 13 not advised and poisoning lias occurird from absorption 
through the skin 

Toxic syanptoms protoked aro gastro' rtcstinal di turbance, such as 
hiiminj, 111 the stomach, wmiting diaiilici, abdominal pain, increased 



72C POISONING FROAT ilEDICINAL DRUGS 

of tlio lieid More coming off,” md intense licid'ichc Thero mar also bo 
confusion of icleia \isuil disturbances, dizznic»s a feeling of famine's, 
or indeed actual fainting maa occur At times fbero nia^ bo localized 
edema and exccssnc sweating The* sainpfoms aie probably referable to 
low cercbril blood pressme 

There is a wide rango of susceptibility to the action of tbo nitrites, 
some pitients di pluniQ inarbcd to\ic symptoms witli very small does, 
others being unaffected with aci> ^^icit qiiintitics 

In general the nitrites m lir^c doscs form me tbemoglobm which 
produces ciaiiosis and asphyxia I xccssito doses of nitroglycerin nia\ 
piodnee nausea, lonuting colic, and at times blood\ diarrhea There 
IS a flushed and ^lerspiruic. «.bin, headicbe is persistent, acrtigo is pres- 
ent, arul aery rarely blindness and delirium Respiration is markedly 
altered, ba|>crpnea at first obtaining, being followed by da pnea The 
body surface la cold with caaiio<i«, the heart is slowed, paralysis occur«, 
convulaious appear md death results within scacn or eight hours from 
respiratory failure 

Nitrite poisoning may also occur from the admmi«tratioii of bismuth 
subnitrato (sec Bismuth Subnitrate) 


ACONITE 

Aconitum or monk’s hood contains scicral alkaloids of which aconitin 
18 chief Its principal llicrii>eiitic effects aio upon the circulilion, pro 
diicing slowing of the pulse and fall of pressme LmploycJ locally as 
the tiuctiiie it has a alue for the relief of pun in toothache, neuralgia and 
rheumatic conditions The prmcipil prepantions aro aeomtum UST 
containing not less than 0 'i jicr cent of ilkalotds, the extract icpic'cnt 
ing 2 per cent of alkaloids the fluid extrvet containing 0 > per cent of 
alkaloids, and the tincture 10 jwi cent of diWg, or 0 Ol per cent of alka 
loids A characteristic action of aconite is the tiiiplinp, sensation in the 
mouth ivhicli is followed b> numbness and lo s of sciisitiou This action 
IS piodnccd localli wlurcier tbo tlrug, mar be apjiliul 

Simptoms of poisoning consist m tiii^jliiip, in tlie mouth, stomach and 
skill and nm be mo t pionoiineed in the finder tips Tins cliaractcnstic 
feature is of considerable impoitancc in the diagnosis of aconite poison 
iiig There may he nan ca, diarrhea loimtuig uid pain in the stomaoh 
The binning and tingling sensations pasa into aiiestliesii There are pe- 
culiar chilli «cii«itions the pupils aic dilited and rision is misty, the 
skm is cold and pallid, respiration is dyspncic, the pulse is weak and 
feeble and arhithmic Speech ma> be impaired and coniul«ions are not 
infrequently eiicountcied Death occurs fioin rcspirotorv failure or from 
heart block oi lontncular fibrillation 
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•wcaloies , great prostratioa The nspiratioa at first is accelerated, later 
becoming slow and shallow The mind remains clear and death results 
from respiratory failure 

Treatment — The treatment of gelsemium poisoning consists in lavage 
of the stomach, atropin and stimulants 


THYMOI. 

Thymol 18 allied to the creosote conititocnts and lU its action rcsetn 
hies phenol Contained in a number of aromatic oil for example thyme, 
it has high antiseptic i jlue Ion properties and rclativelj low 

toxicity It 13 eniplojed chiefly as an anthelmintic m the tieatiuent of 
hooknonu disease In about one half the cases treated, unfavorable 
symptoma are oh^ervaUe Mid in rare instances sevtne poisoning occurs 
and men death The symptoms resemble those of phenol, except that 
convulsions do not occur, the chief action being depression of the central 
nenous system In therapeutic use nlcohol or otI> solutions or mixtures 
should be avoided, since toxicity is grcalK favored owing to the more 
rapid absorption of the disoHed ihimol 

Treatment —The treatment consists of emptying the stomach, lavage, 
saline cathartics (not castor oil) and stimulants for the central neirous 
system. 


benzene poisoning 

Benzene has come into prominence as a symptomatic remedy in the 
treatment of leukemia \t times it apparently causes considerable im 
provement in this disease hnt the results of its use are not reliable and 
indeed are sometimes dangerous The symptoms arising from its medic 
inal iiso ire bcirt burn flatulence musei vomitin^ diarrhea, bronchiil 
irrit ition, minute hcniorrbipes of skin and mucous iiiembrmcs (purpura 
hannorrhagica) albuminuna nugmo in tin, ears and icrtigo Liver, 
kidney and intestinal disiuTbances contra indicate benzene 

If nftcr aJmuii'stration of benxene the hukocytes show a rapid fall 
in number, tho benzene should be stopped at once no matter how high the 
count, for this is an indication of seicre aplasia otheruisc the leukocytes 
will coutimie to fall with fital results Under the circumstances, the 
bono marrow is veri icd with myclootcs and mneb new connective tissue 
new vessds and hemorrhages 

Treatment — This is purely symptomatic in tho milder forms, but in 
tlio stage of continued kukociti destruction and the accompanying 
anemia repeated transfusion of blood semus essential in order to save bfe 
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salivation, gidilinc^^, LctdjcLc, dilitcd piijiils, irro^ilar heart action, 
collapse and death from, rcspiritorj failuic and colhpso of the cucuU 
tion Aufojisy somttimca ic\cils ccclijiuosts in the intestines 

Treatment — llic ticatiiiciit of \cratrin j)oi onnij, consists in the cm 
plojment of alkOouhl iiilidotcs, LOipt^ing and h\ ij,o of the stomach 
Stimulants, such ns nmmonin, brniiJ^, ntropin nnd wnniith «lould be 
administered Artificial lespiritiou is of t,rcnt \aliie nlieii indicntod, and 
the heart innj bo helped hj intrucuous injection of epincphrm or stro- 
phnnthm, should the need arise 


CONIUM 

Coniiim, or “poi'ion hemlock,’' is a plant growinij wild m various 
parts of the United States It closely rtscmhlcs par«lcj and from this 
cases of poisoning havo occurred Coiiiiii, a sol itilc ilkiloiJ, is the actno 
constituent of this plant and is a dorn iti\c of pj ndin The fluid extract, 
dose 3 minims (0 13 c c ), is official but at present is not cmplojcd to any 
extent Fonncrlj it nas used as a sedatue and aiiti8pa«uiodic. The coa 
contrated free alkaloid is a locil caustic 

Poisonous action comes on \cry rapidly, tlio symptoms consisting of 
pain in tho head, faintness, lassitude, muscular weakiic s and pupil tlda 
tntion, tho intellect remuius clear, paralysis of the extremities tAcs 
place and death occurs from respiratory failure 

Treatment —The treatment of coiiium poisoning consists m lavage of 
the stomach, employing taumn as an antidote, stimulation, and mam 
tenance of the respiration 


Obtained from the rhizome and roots of Gclsemium sempemrens, tho 
yellow jasmine, the alkaloid gclsemium, acts in a manner «omcMhat sini 
liar to nicotin and comm, although its action upon the central nervous 
system is more depressing. Another alkaloid found in company wit 
gelseminm is golscmin, which has a weak strychnin influence Officia 
preparations arc fluid extract (doso 1 ininini 0 06 cc ) and the 10 
cent •’cture (dose 10 minims, 0 6 cc.) Although it has Ixeii employe 
tnerapcu ii^ in/neuralgias, tho mcclianism of its action is not under- 
stood t 

Relatively sti|| may cause toxic symptoms and even death 

dram of tho jjgg caused death and 15 munnis havo pioio c 

evidences of po'lnmg The symptoms consist of double vision, relasa 
tion of the musdg jjjo eye and jaw, general muscular relaxation an 
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the retina or optic nerve Other cbaractenstic symptoms aro a feeling of 
fullness of the head, angioneurotic snclling of the face and throat, gen 
eral urticaria mental dulness and apathy muscular weakness or mental 
excitement with loquacity, a talkatiye delirium the so-called salicylic 
jag,” the cerebral a\mptoms of which icbcmhlc those of atropin Ylco* 
holies are especially susctptible to this type of reaction 

ith Tory large do cs or because of idio yutrasy there may be weak 
ening of the heart and depression of rtspiratoiy and yasomotor centers 
followed by collapse Hanzlik nsseits thit tycn with full therapeutic 
doses, albumin leukocytes and easts appeal ui the unne of loth iiormil 
individuals and rheumatic piticnts The administration of bicarbonate 
with the silicylate has prattically no demon trable iiilluence ujwu the 
albuminuria and reual functional changes pioduecd be tho salicjlate 
This eviJenco of inflammation of the kidiicv promptly ceases upon stop 
pmg administration of the drug W ith full tbet ipcutic do«cs there mav 
he diminution of the unne with corresponding increase of body weight 
due to fluid retention m the ti sues \]thoUe.h edema is not visible this 
18 probablj an eJemic coi ditiou 

Ul to\io effects of salualates are usually yvitliout danger disappear 
mg as soon as the drug is stopped On (bo other baud, a feiv deaths have 
been reported from large do cs or because of idiosyncra y It is how 
ever difficult to dctermiue whether death m those cases yyas induced b^ 
the dnig oryyhcther the accompanying disease was responsible Autopsv 
findings in these lustuiccs show bypcrcuua of tho brain and its mem 
branes of the kidnejs and ]unr.» and cc<livmo«e3 of the penoanhum 

In a clinical statistical study of the toxicity of different salicylates in 
adult males and fern lies rcspecfiych llanzbk found tho tnvic do c to 
ho as follows 180 and 140 gr of the synthetic salicylates, 200 and 13o 
gr of the natural sodium silicylate 120 minims of the methyl salicylate 
ICj and 120 gr of acytyl salicylate 100 and 83 gr of salicylo-salicylic 
acid. lor females the toxic dose w is ipproxiinatcly 80 per c..ut of tint 
for males Tho toxic do c of the diffirent saluylntcs was nniufliienccd 
by a^o between sixteen and seventy fiye year* by racial differences yari 
ous disea ed conditions and therapeutic rtspinse yyith the synthetic al 
icylate Individuals showed idiosyncrasy toward toxic do«ca of the syn 
thctic salicylate but no relationship was found to exist between this aixl 
such factors as age rite and diseased couditiou Idiosjoicrasy varunj m 
the s lino patient, and wa not intluciiced by preyioua salicylate medication 
The toxic dose for children is higher than would bo calculated for (bt 
age 

Treatment — The drag ^ould be stop|>ed ITsinlly the syanpfoms 
quickly disapjicjr I’roiunls control in a measure at least the c‘*ribral 
cxcilcmint Konal excretion is stimulated Iwst by lirge vdmuea of 
water 



730 


POISO^’•I2vG PKOAI ilLDICi:^ VL DKLGS 


CUBEBS AND COPAIBA 

The oleoresins of copaib'i and cubcba are cniplojeJ as urinary anti 
<!eptics in subacute and chioiiic iiictliriti« They are used as aids to local 
treatment to dimmish pam and the discharge and to hasten healing 
Ciihcbs are also sometimes uaed in bioiiclntis The oleorcsiiis aio rid 
in terpenes and rcciii acids ninth aie iiiildU irritant Tins irritant action 
18 induced along the urinaia tract as a stimulus to icpair, the terpenes at 
the same time acting as antiicptics 

These substances are also irntatiu^ to the ga'^tro-mtc’itinal tract, 
causing anorexia cohe, eructations and diarrhea facarlatnial rashes 
occur m some patieuf<i, iiljcther from fht diicct uction of the drugs or icc 
oudari to tho g.aitio intestinal disturb mcc is nnteitam With large do^cs 
there 18 intense irritation of tho unnar% tract, resultiUj, m renal pam 
and albuminuria 


CITRATES 

From the toxicological point of view, tht citrates aio of little impor 
tanco since gi\tn by mouth thc\ are Innnksa, eicii m largo (punfitie^ 
Since 1015, ulicn ^\eil sugge Ud the use of sodium citrate to prcicnt 
blood coagulation during tiaiisfiision, there ha\o been iiuinerous ca ca 
showing unton ard symptoms uliich, aliboUp,h not dangerous or of much 
practical significance, arc iiCTcrthcJc<3 sutficiontly outstanding to bo 
wortby of note The symptoms consist of f urlj severe chill and fercr of 
2 5®F ill about one-half hour siibscfiiiont to tiansfuiioii of citratcd blood, 
but uitliin fiom four to ei^jlit hours noinial comlitinna aie lostorcd 
Varied views haie been htld rcl itne to the cause for such symptoms 
and perhaps the most likeh h>ix)thcsi3 is that tho coqniscles and platelets 
are changed or injured hv the citrate ivithdniiiiif, cdciiini fiom the 
blood elements and combining with it to foini a stable cuinjiouud 


SALICYLATES 

Because of their close- lelation^ip to phenol, one might suspect the 
salicylates of possessing ovic properties In general tho earh eiidcnccs 
of tovicitv are nausea aomitnig md sometimes diairhca, or headache, 
ringing in the eais, and deifne&s or raentil e\citiuiciit 

Saheyhsm icsemblcs cinchomsm, although the c n svanptoms arc not 
as common as with cjuinin These may bo due to eithci tougestion or 
anemia or to changes in the nervous tissue of the cochlea Disoidcrw 
\ision may aho occur which is issociated with degenerative changes m 
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the retina or optic nerve Other characteristic symptoms arc a feeling of 
fullness of the head, angionenrotic swelling of the face and throat „cn 
eral urticaria, mental dulness and apath> muscular weahness or mental 
excitement inth loquacity a talkative delirium the so called salicjlic 
ja^ ’ the cerebral aimptoms of winch nesemWe those of atropm Iko- 
hohes are especially susceptible to this t\p«, of reaction 

With aery large doses or Ixcaiise of idios\ncns> there mav be weak 
ening of the heart and depiession of re pirat<»t\ and vasonintor centers 
followed hr collapse Hanzlik asserts thit cveu with full therapeutic 
do es, albumin, leukocytes and casts apptir m the urine of both uoimal 
individuals and rheumatic patients Ihe admimsfration of bicarbonate 
With the salitvlate has practically no demoustrabJc influence iipou the 
albuminuria and roml fumtional changes produced h\ the alicslato 
This evidence of luflammatioa of the kidnci prompth ceases uixm stop- 
ping adniimstratioa of the dnig With full thejapcufic dosi's there mav 
bo dinnmitioa of the urmo with corri«pondiiig increase of Ixah weight 
duo to fluid retention in the tissues \Ithough edema is not MSible, this 
19 probably an edcniio condition 

U1 toxic etfocts of salieylates arc usnalK without laiiger disappear 
in^ as soon as the drug is stopped On ihe other liand a few deaths have 
been reported fiooi larp,e do es or because of idiosanonsa It is how 
ever difficult to dctcmiiue whether death in these cases was induced b\ 
the drug or whether the accompauviug disease was rtspousible Autopsy 
fladings in tlioc instaucos show bapcreinia of tin biaiii and its mem 
braucs, of the kidneys and lungs and ecchymosos of the pericardium 

In a clinical statistical study of the toxicity of different salicylates in 
adult males and females rc jiectiveh Ilaurlik found the toxic do o to 
bo as follows 180 and 140 of the sauthelie sahealatcs 200 and 13 > 
gr of the nitural sodium sdiolatc 1-0 minims of the metlivl salicalate 
Ifio and 120 gr of acetyl silicvhu 100 and S3 of sulicylo-salicvlic 
acid ior females the toxic dose was approxunafeh 80 per c nt of that 
for males Tho toxm doso of tlic different salicylites was uninfluenced 
by ago between sixteen and sexentv five xcars bv racial differences lari 
oils diseased conditions and (hcnpciitic ic ponse with (he srathitic sal 
icilate Indiiiduals showed idiosxncrasv toward toxic doscs of the syu 
Ihefic salicilatc but uo relationship was found to cxi t between this and 
such factors as age rae-c and diseased couditiou Idiosyncrasy varied in 
tho same patient and was uot influenced by preiious salicylate medication 
The toxic doso for children is higher than would be calculated for the 
age 

Treatment —The drug should he stopped Usually the symptoms 
quickly disappear Bromnls control in a measuro at hast the c rcbral 
txcilinicnt Iitnal excretion is stimnlatcd best bv large himes of 
ivatcr 
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POISONING m WABF\nE GASES 
IIvrR\ L GiLCItRIST 

Mucli has been written about the horrors of gaa warfare and the dia 
bolically cruel conscqueuco resulting from its u<-l Lut after a close 
analysis of the casualties produced in the \\ ar and the mortalities follow 
mg, It 13 an incoutcstablo fact that the ritjo of deaths and permanently 
injured from this weapon to (ho total Dumlier of casualties produced by 
other weapons is an index of its humaneness 

History shows that as the metliods used m i war have progressed in 
cf&ciencj as a resaU of the application of icicutihc discorencs tho death 
rate has constaiitl} dccrea«ed Gas is the lat<st eontrilnition to the science 
of w ar and both espeneutcs nii J statisfus of l!io W orld ar show that it 
is not only ono of the mo«t efticieiit a-,cucies for tffectiiig casualties but 
tho most humane method of warfare ever used on the battlefield 

According to the njiort of the ■burgeon C cue ral of tho Vmiv for 1920, 
2C0 7^3 men wore injuicd dtirinp the war Of three 34 249 died on tho 
field of battle and 13,C9i di(d m ho«pitil« There were 'idinittod to the 
IiospitaN cxcluant of marine'* 224 p if lenfs of which number 70 >2 

or 31 per cent were suffering fiotn ,.•»« alone (Seo Fig I ) Of this 
number onl^ 1221 died Of the ] ^ »17 admitted to the hospitals 
suffenUp from bullets high explosives and other methods of war exclusive 
of gas 13 470 died Of tho c killed on the field of battle not over 200 
were from gis, since eonecntr'itions of gis suffioieut to kill within twelve 
hours were seldom obtuiud If it assuiuei that 200 died fnim gas on 
the field of battle the totil deaths from pOi wculd Ik. 1 441 out of 70 5o2, 
or 2 04 per cent In like manner of the 1S7 'isG injured bj bullets 
high explosives and similir methods 4b 440 or more than 24 percent died 
Thus it 18 evident that the man who was lujiircvl bv pis alone on the field of 
battle had twelve times ns jijui> cbmees for recovery ns tho niau wounded 
with bullets and bif,b explosives If as manx had died from gas as hi^^h 
explosives and bullet there would bavo been lo jOO more dcij and about 
3,000 more crippled 

Other companions arc slill more striking On page 21 of that report 
it appears that CO men were totaliv blinded m the war 14 vvere partially 
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Winded 111 l)oth cjcs niid G44 A\eie Uiiidid m one ejt These include 
e^es destroyed or tlio®e m ^^blcIl tlie sight mus lost Of the oUS^cd pa 
tieut^i, It IS stitcd that 4 Mtrt blinded in both e^t3 and 20 in one eve, 
1 total of 33 T1 r>l 3i were 4 3 ptr cent of all tho«o siitTerin^ blind 
lie s in one or both eaes In other word«, bullets and high cxplosiTes, 
and other methods of warfaie than gas, were rc^ponsiLle for tiveutj five 


CHART EXPRESSING GRAPHICALLY THE NUMBER OP CASUALTIES 
PRODUCED TOTH THE DIPPERENT VARIETIES OP GASES USED 

BY THE ENEMY AGAINST THE UNITED STATES FORCES DURING 

THE WAR 

EXOLUSITS OP THB DEAL OH BATTLE FIELDS 

AND CASUALTIES OF THP JtARIHS CORPS 
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Fig 1 — Graphic Chart Taken Froai the Ofeicial Pepobt or Colo'cl Gilchrist 
Chief of the Moiical Division Chemical Warfare Service US 4 !!>■ ’ 


times as nianv blinded as was ^iis In addition bullet^, eto, uerc the 
cause of the loss of one or more parts of the extremities (legs and arms) 
of 4,403 voldiers while 4,7*10 bad the flexibility of one or more joints 
totally or partially destroyed 


CHEMICAL AGENTS USED IN GAS WARFARE AND THEIR 
CHEMICAL PROPERTIES 

The term “gas” is used to denote any of the several chemical agents 
used in combat, whether gaae®, liquids or <!olids The term ‘chemical 
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agent’ includes all chcmiciU and cLemical conipoiinds, whether gases, 
liquids or solids, used "loamst pctsonnel and dependent primarily for 
effectiveness on direct chemical activitv Chemical agents differ ma 
teriall} from other projections against the tiiemj in that they are not 
dependent on momentum or dismptive foice for effect but on direct 
chemical action 

The several chemical agents fall into the following clas ifications 

Ga«e8 

Liquids 

Sohds 

This classification is based upon their physical condition at ordinan 
temperatures and picssures 

Upon these qualities depend to a material extent the several methods 
of projection, for example ^^ases such ns cblonn which exert a lelativelr 
high vapor pro«suie, can bo liberated from cvhndcrs forming gas clouds 
i^bicii aro earned along bi the wind while liquid agents such as mustard 
must be dispersed b\ an evplosiie char„o sufficient to cause atomization 
and cffcctne laporization Other liquids of different characteristics 
require different degicca of explosive force to produce dispersion 

Solids can bo offcctnelv dispersoel by an cxplo«nt charge completely 
pulverizing tlio agent These same agents also can be cffccti\el> put over 
by volatilization, duo to the heat ^cDerating mixture of the so-called 
candle 

Gascs may be divided accoidm,^ to (heir physical properties into (1) 
jicrsistent and (2) non persistent gases 

1 Pcrsistcut gases include* all chemical agents which, after projec- 
tion, remain on the ground giving off vapor m effective or dangerous con 
ccutiatious for loni, periods Iherc is a large variation in duration of 
effective concentrations in this class depcnJiiig upon the agents used 
the time may vary from a few minutes to several weeks 

2 Von persistent gases include chemical apCUfs which produce tlieir 
effect m a very short space of time The terrain is cleared of these n^ciits 
rapidly by tlio wiiul They are ga es or smokes and do not settle or 
condense on the ^round in cffcclnc concentrations 

Tho principal chemical agents together with their code designations, 
arc 

Chlonn 
CQ— Phosgene 
I S — Chlorpicrm 
B \ — Bromacctone 
C \ — Bronibcnrjlciauid 
CN — Chloracctophenonc 
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DA — Diphenylehlorarsm 
DAI — Djphen) lanniicchlorarsin 
US — Dichlordicthjlsulphid — Mustard 
M — Chlorvinjldichlorarbjn — Lewisite 
WP — AAhite Pho'splionia 
nr — Titanium Tetraehlond 

Other chemical agents are 
H C — Smoke Alixture 
Thermit Mixtures 
Spontaneously luilammahle oil 

Chlorin — Chlonn is a hoa\y yellowish green gas possessing a tipical 
and disagreeable odor The vapor density of chlonn as compared with 
air 13 2 49 Being about two and one-hilf times as heavy as air it is es 
pceially suited for cloud gas attacks The gas when released from cylm 
ders lies close to tho ground and is earned ilong by the wind as a thick, 
suffocating and deadly cloud enveloping cverj thing vnthm its path 
Chlorin boils at — 33 0® C , its vapor pressure at 20° C is 4,093 mm of 
Hg , or 0 62 atmospheres 

Chevncal Properties— Tha natural compounds of chlonn are chlonds 
of metals Its principal sources aro tbo large salt deposits found through 
out the world The gas is composed of two atoms of chlonn, its chemical 
formula being Cl It is an important element m the manufacture of a 
number of other compounds used lu clicinical warfare, for instance it is 
vised in the manufacture of M, CN, CG, PS, D k, Dll and IIS Chlona 
IS soluble m water It is manufactured by electrolysis of common salt 
2NaCl = 2Na + Cl 

CG — Phosgene — CG is considered second only to HS in g,eneral value 
It IS the most effectn c hing irntaut and lethal agency knovra 

It IS a clear, colorless, mobilo liquid , above boiling point (8 2° C) it is 
a gas It freezes at — 75° C It is characterized by an odor, depending 
somewhat on concentration, variously described as of musty bay or green 
com Its vapor density compared vv ith air is 3 5 , its v apor pressure at 20 
C 1,175 mm of Hg 

This agent is used largely m shidls and bomb*, and is also effective 
from cylinders in cloud attack Due to its fairly high boiling point and 
low vapor pressure as compared with gases such as chlonn, it is, when 
used from cylinders, mixed with some ^,38 of lower boiling point an 
higher vapor pressure, such as chlonn or carbon dioxid, thus effecting 
more ready liberation 

Chemical PropeHies — Phosgene or carbonyl cblond is a chemical com 
pound manufactured from carbon mouoxid aud chlonn, the reaction being 
CO + Cl = COCl It IS a fairly stable compound at ordinary tem 
peratures and in the absence of moisture It is, however, very readiy 
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hydrolyzed ja tho presence of water or nater vapor, and is consequently 
rapidly destroyed in moi«t or niiii> weather It has no action on metals 
when diy, but in the presence of moisture vigorously attacks iron, steel, 
brass and other common metals It is readily destroyed by alkalis, steam 
or hot water 

PS — Chlorpicrin — Chlorpicnn is a sIightR vellow sli^^htly oily liquid 
between — 69 2 C , its freezing point and 112 C its boiling point It 
has a chiractenatio pungunt odor but in tbe> held is first detected by its 
irntatmg effect on the cyis Its vapor density compared with air is 5 70 
Its \apor pressure at 20° C is 10 20 mm of Hg Etfecti\e %oIatilization 
and diffusion depend upon dispersion b> explosives or some mechanical 
means of atomization 

Chemical Properlies — PS is theimcalb a fairly stable compound it 
is unaffected generally by mineral acids it is readily decomposed by 50 
per cent alcoholic sodium sulpliitc It is chemicallv mtrotnthlorome 
thano or uitrochloroform has the constitution'll formula CCI 3 NO and is 
manufactured from picric acid and bleaching powder It reacts very 
slightly yyith common metals producing merely a «hght tarnish 

BA— Bromacetone — 13 at present icgaided is ob olito and is 
included hero only because of its liistoncal interLSt It yraa favored m 
tho late War as a laenmator It possesses the inhcrint defect of being 
unstable m storage, decomposing readily to a thick viscous black moss 
Pure EA is a colorless liquid, but as prepared commercially it varus from 
yellow to brown Its boding point is approximately 12C° C at which 
temperature it decomposes Its chemical formuh is CHjCOCII Br ond 
It IS prepared by direct bromiuatiou of acetone 

OA — Brombenzylcyanid — C V is me of the most c/Fecfire laenmatois 
developed When pure it is a yellowish white crvstallino solid melting at 
24 8 ° C but as prenared comraireiallv is a dark brown, oilv liquid its 
boding point is 242° C , its vapor density compand with air is G 77 Its 
dispersion in tho War was cffecti d from shells and bombs by an cxploaivo 
charge but other methods of dispersion are under consideration and cx 
penment. 

Chemical I roperties — It is lusolnblo in water but is soluble m and 
reidilv miscible with scvcrpl other chemical agents including CG ami 
P's, and effective? results have lietn obtained by using small amounts in 
pho gcno-filled shell for producing I'lcriniation It rapidly attacks all 
metals except leid C- V filled diell must therefore, lx* li«'’d with cither 
had or other matin d chcinic'dly inert with rcfcniuo to this agent 

Under ordinary conditions CA 18 a liquid It is highly persistent and 
ha^, til colil Mcifhcr, rcinaini-d on the {,rouud m efTcclne Incriuiatory con 
ccntrations as long as thirtv days Ihysioiogically m hi^^h coucentra 
tions, It prodiucs an irritant effect on the re pintory tract, but m con 
ccntrations praetically obtainable m the held this effect 13 negligible 
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DA — Diphenj Ichlorarem 
DAI — Diphen} laiiiiiicchlorarsin 
HS — Dichlordiethj Isulpliid — Mustard 
AI — Clilorv mj Idiclilorarsiu — Dcnisitc 
AA P — AVlute Pho'sphorua 
Pil — ^Titanjum TetracWorid 

Other chemical ageuta are 
H C — Smoke Mixture 
Thermit Aliitures 
Spoutancousl) uiilanimablc od 

Chlorm — Chlonn la a hca\^ yo) low ish green gas possessing a ti’pical 
and disagreeable odor The vapor density of chlorm as compared with 
air IS 2 49 Being about two and ouc-hnlf times as heavy as air it is cs 
pecially suited for cloud gas attacks The gas when released from cUin 
ders lies closo to tho ground and is carried along by tbo mud as a thick, 
suffocating and deadly cloud enveloping evcrytlimg withm its path 
Chlorm boils at — 33 0® C , its vapor pressure at JO® C is 4,993 nno* of 
Hg , or C G2 atmospheres 

Chemical Properltet — ^Thc natural compouuds of chlorm are chlonda 
of metals Its principal sources are tho lar^o salt deposits found through 
out the world The gas is composed of two atoms of ehlonn, its chemical 
formula being Cl It is an important clement m the manufacture of a 
number of other compouuds used m chemical warfare, for instance it is 
used m the manufacture of AI, CN, CO, PS, D V, DAI and IIS Chloric 
IS soluble in water It is manufactured by electrolysis of common salt 
2NaCI = 2Na + Cl 

CG — Phosgene — CG is considered 'second only to IIS in general value 
It 18 the most effective lung irritant and lethal agency known 

It is a clear, colorless, mobile liquid above boiling point (8 2° C) it 13 
a gas It freezes at — 75° 0 It is characterized hy an odor, depending 
somewhat ou concentration, vanonslv desenhed as of niust> hay or green 
com Its vapor density compared vv ifli air is 3 S , its vapor pressure at 20 
C 1,173 mm of Hg 

This agent is used largely m ohells and bombs, and is also effective 
from cylinders in cloud attack Duo to its fairly high boiling point and 
low vapor pressure as compared with gases such as cliloriii, it is, when 
used from c>hndtr<i, mixed with some gas of lower boiling point anu 
higher vapor pressure such as chlorm or carbon diovid, thus effecting 
more ready liberation 

CJtemtcal Properties — Pho^ne or carbonyl cblond la a chemical 
pound manufactured from carbon monoxid and chlonn the reaction being 
CO + Cl = COCI 2 It IS a fairly stable compound at ordmarj tc® 
peratures and in the absence of moistuie It is, however, very readiy 
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Lydroljzed m tlio preseuce of water or water rapor and is consequently 
rapidh dt tro\cd lu moist or ramy Aseatber It has no action on metals 
irlicn drj but in tho presence of moisture rigorously attacks iron, steel, 
brass and other common metals It is readily destroyed by alkalis, steam 
or Lot water 

PS — Cblorpjcnn, — Clilorpicrm is a shj^tly icllou, slightly oily liquid 
Utween — 09 2° C, its freezing point and Hi C its boiling point It 
has a chanctcristio pungent odor, but in the field is tirst detected by its 
irntatmg effect on the e^cs Ita \apordcnsit% conipircd with air is 5 70, 
its rapor pn.'s'iure at 20 C islOJOmm of Hg Effective volatilization 
and diffusion depend upon di'^pcrsion bv explosives or some mechanical 
means of atomization 

Chemical Pfoi>eri>es — Vis is chemifaJIv a fairJv stable compound, it 
IS unaffected generally by mineral acids it is rcadilv decomposed bv 50 
per cent alcoholic sodium sulphite If is clietmcalh nitrotricbloromc 
tbans or ziitroehloixjfonn Lis the consfifwfwnaJ ionmih CCljNO and is 
manufactured from picnc acid and bleacLin^ powder It reacts lery 
slightly With common metals producing mcrtlv a slight tamisL 

BA — BromacetoBC — B I is at pit cut ngtrJcJ is (»h‘>oWe and is 
meinded hero only because of its historical interest It was favored m 
tho late ^\ar as a laerimator It possesses the inherent defect of bciug 
uustable m storage dcconipo<iiig readily to t thick, viscous black mass 
Pure B k IS a colorless liquid but as prepared commercially it v ones from 
yellow to brovrn Its boiling point is approximately 12C® C at which 
fomperatun. it Jccoiiipoxes Its chemical formiih is CUjCOOH Br and 
It IS prepared by direct broiDinatioQ of acetone 

CA — Brombenzylcyamd — C V is v no of the most tffcctive lacnmators 
deicloped Wlitn pure if is a yellowish white crysfallmo solid melting at 
24 8 C, but as preoared coniniticialK is a dark bromi oiK liquid, its 
boiling point IS 242 C , its vipor density compared woth iir is C 77 Its 
di'pcrsioa jn the War was effeettd from shells and bombs by an explosive 
charge, but other methods of dispersion are under eonsidcration and ex 
penmtnt 


Chemteal Properiies — It is insoluble m water but is soluble m and 
readily miscible with sewral other chemical i^jCnts including CG and 
FS, and cffectivo results have been obtained by using small amounts in 
pbos^cno-filled shell for producing lacnmativn It rapidly attacks all 
metals except lead C V filled shell must tberefirc bo hn'’d with vither 
lead or other nnti rial chemically inert with reference to this agent 

Under ordinary conditions Cl is a liquid It i3 highly persistent and 
has, m cold weather, remained on the ground m effective laenmatory con 
centrations as long as thirty days Physiologically in high concentra 
fioas :t products an irritant effect on the respiratory tract but in con 
centrations practically ohtamahle m the field this effect la negligible 
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CN — Chloracetophenone — CN ipiicar^ ns white cnsitals at ordmarv 
temperatures, its melting point being 5S® C Its vapor dcnsitj compared 
with air 13 5 33 its boiling point is 247® G , its a ipor pressure at 20® C 
IS 0 013 It 13 not decomposed bv Ixiihng and can be melted and poured 
into shell or other containcri, its specific graIlt^ as a solid bein„ a little 
less than pressed INT Ulctcoiological conditions maternllj affect tins 
agent In warm weather it is highly effective, but m verj cold weather 
vaporization is ilmost entmiv iis^xnided, with coii'ieqiicnt lo s of 
effect 

Chemical Properiiex — CN is soluble in a number of chemical agents 
and several organic solvents It does not attack metals This compound 
IS, as its name indicates, a halogen derivative of m aromatic kitonc, its 
formula being CgH COCH Cl It is inumfactnrcd by the chlorination 
of acetic acid to obtain uionochloracctie acid and the chloniiation of this 
compound to obtain chloracetvlcblond, which reacts with benzene m the 
presence of anhvdrous alummum cblorid to t,ivo cbloracctophcnoue 

It IS a highlv persistent ^as Plnsiologicall^, it is bighlj lacnmatory 
in mmutc concentrations 

DA— Sipbesylchlorarsm and DM— Dipbenylaminochlorarsui — Thc«e 
substances are similar m tlicir principil cbaractcnstics, and produce their 
effect not bv the foniiatiou of v i|)or but by means of very minutely dinded 
solid particles wliith arc liberated in the air, fomiiiig so^alled toxic 
smokes They are both charatftnztd bv cafrcmcly high boiling points 
and correspondingly low or almost negligible vapor pressures 

Clcunficatton — Under ordinary conditions these <>ubst iiiecs are solids 
In sufficient concentration they arc toxic and produce casualty effects 
which require time for treatment and recuperation, ba«ed upon time ele- 
ment the> mav be cousidend non persistent, being earned along by the 
wind and dissipated, alfLoUpb a sufficient amount of either may 'settle on 
trees and undergrowth to bo noticeable by troops which promptly follow 
up their liberation Physiologicallv, these substances produce both a dis 
tinct toxic effect as a result of absorption of toxic elements in the re^pira 
tory tract and lungs, and a marked sternutatory effect. 

HS — Dichlordiethylsulphide — Mustard — Hb is a licavy oih liquid 
which, as cominerciallv produced, is dark brovru and m low couecnfntions 
has an odor strongly su^^^esting garlic or omons The liquid boils at about 
219° C , its vapor pressure at 20° C is 11mm of Hg its vapor dcusitv 
as compared with air is 5 50 On account of the low vapor pressure H 
is volatilized m the field with di&coltv so that best results are obtained 
by effecting a hig,h degree of atomization by means of an explo«n e-bursting 
charge contained m the booster of shell, bombs or other containers 

Chemical Properties — ^At ordinary teniperitures HS is rather a ® 
compound In contact with water it is slowly hydrohzed, hence groun 
which has been subjected to an HS attack is rendered harmless bv hydro* 
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Ijtie action of niii but tLia action ja slon, njwl contaminated giound is 
unsafe for from one to se^cril di>8 This coinpoiind is leidil^ soluble m 
various hydrocarbons and other or^JUic sohciits such as petroleum prod 
tct« carbon disulpbid, etc, ind rapidly destroy ed by diloriJ of lime 
Bichiordictlnlsulphid (ClCb CII) S, was tir t preparid tweiitA file or 
thirty years before the beginning of the late War, but \\ is of no practical 
value and almost iinknowu until its raluo is a themical weapon m warfare 
was developed 

The Germans who fir t used the substiuce in war prcparc'd it by tbc 
treatment of etbileiic clilorh\drm ( U h CII OH with sodiuin sulpliid 
^a S, treating the tliioihol'eol, (IIOCilCH I N thus formed with 
hi Jrocblorio atid, wliuh it icUd to form duhloitluthilsiilplitd and w iter 
V different and uiiicli iiuproicd pio<c s of manufacture his now been 
deieloped 

Djfhlordietlnl«»Jphid exists Intiwin rither 1< w and eAfumtJy Jiicli 
temperatures, and as to pliysica] stiti it is das (d as a liquid 

Ihisiolo^cally it is cla«Mid as the most cffectiit and iioiicrful vesicant 

ICBOBH. 

M—Chlorvinyldichlorarsui— Lewisite — Ibis I'l often icferud to is 
the dew of death ” Between tlie temperatures of — 18 2 0 its inciting 
point and lOU C , its IoiIuiq point, it (xists ih a liquid its ia]ior dcii^iti 
compared with atmo^phenc air is a 4 ) and its lupor pressure at 20® C 
isOGOj 

Chenucal Froi>ertu^s — Lewisite or chemiealh |i chloniinldiclilor 
anin, CICH CILUCi is the result of tbc r'aetion occurring when 
ocifilene C 11 is passed fhioiieh ar«cuie fndiJorid IsHs in the 
prescuco of aluaimiim ehlond \K Ij VjipareutU the VlCl^ dots not act 
specificalK as a catahaer, but ill (hut siilistauces unite to form unstable 
products which dicomposo slowlv with eiolution of beat at ordiunrv tern 
peratures and, when heated with almo'^t explosne violence lesultiug in 
three compounds of aettvleiie and ai tuit tricUlorid us follows P Chlor 
'inyldichlorarsin — ClCHCH\bCl — Lewisite — M) p Pi Didiloidniinl 
ihlorarsin — CICII CII) Vstl — M p p p rrichlortmiiivlarsiu — 

(ClCIl CH),\8— lla 

Thus far it has been impossible to produce lewisite without the other 
compounds il, is a powerful vesicant its vmilcucc in this lespcct ap- 
proaching ii)iii.tjjd If IS aJsi, a It pii ifwiv iiritint M tonqwund pos 
sesses the same vesicant di iracteriBties m a milder dtgitc but is a more 
powerful luii^ irritant its odor is puiie,tiit and disi^itcabk, ind it pro- 
duces a maiked sternutatorv effect I cwisite IS soluble ill alcohol l>oiizeue, 
keio«ciic, olno oil and liquid petulcuiu It is hvdrolvzcd by wattr ami 
destroved leadilv b\ ehlond of lime It product 8 Ho effect on met tls but 
in flic pn scuei of iron is slowlv changed to ^1 iiid ^I.,, the iron appareutlv 
actiii^ as I eatjljztr 
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PROTECTION AGAINST GASES 

During the fir«t gns attick lu the War, tho troops were caught unawares 
without auj standard protection In the omergenej they used anjthiug 
the\ could iinproMsc for the occasion — blouses, shirts, handkerchiefs, 
socks and diffcient uiatonals were brought luto ph> These were wet 
with urmo or some other liquid and placed oicr their mouths and nostrils 
Vs a result of these ingenious nrrangemeuts thousands of lives were saved 
The first protoctne apparatus furnished the troops consisted of pads 
moistciiid with sodium thiosulphate, and each soldier was provided with a 
small bottle of the liquid, which formed part of his equipment The next 
development m protective ipparatiis was the result of observations made 
m etperimeuting with tho effects of gas upon aniimls It was obscned 
that the pig, when exposed to high cotiocutwtrons of the poisonous gases 
for relativelj long periods of time, did not suffer from tho cfficts of the 
ga«c8 It was observed that with tho introducfiou of the gas the pig hu^ 
rowed mto tho wet soil, through which ho breathed This led to tho bottle 
respirator, which consisted of nothing more or less than an ordiuaiy wmo 
bottle with the bottom knocked off which was filled with moist earth 
When exposed to the men put tho neck of tho bottle to their mouths, 
held their noses, and breathed through tho moistened earth 

Followiiia this inetliod of protection, tho wattrpioof wallets were m 
troduced These consisted of pads of cloth saturated vvith a sodium hvpo" 
sulphite solution and provided with «:ttaps for securing over tho facts 
The bag Iielract was (he next stride, which was hlcr suppltmented bv 
the gOtjtjIcs and the goggle-helmet, or the so called P II G helmet “P 
stands for sodium pheuolalt, H’ for hcxametlijlenetetrunine and ‘G, 
for goggles 

Following this was the introduction of tho gas mask whose improve- 
ment has kept pace with the dcvelopmcut of gas as "i weapon From the 
beginning the principle of the mask has been to prov ido a filter througu 
which the inspired air should pass The filter wns made of a chemical, to 
neutralize the gases At first the mask was simplj a pad of cloth moist 
ened in soda solution, and (bis afforded fairly good protection against 
chlorin and the lacnmators and sli^htl^ poi'sonous gasoa However, wit 
the introduction of more powerful gases ting tvpo proved inadequate an 
as a result tho box TC‘>pirator ma^ was introduced 

Tho box ic'ipirator offers absolute protection to life against the greates 
vanetj of gases The mask used by the American forces during tho V?ar 
was of the British tjpe It consisted of a face-piecc, connected bv rubber 
tubing with a cin 2 vttr containing chemicals IJiis ma«k was verv un 
comfortable for the reason that when m use the nostrils were closed by a 
clip With the use of a rubber mouthpiece connected with tho rubber 
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tubing attached to the canister it -was possible to inhale through this tube 
the medicated air coming thioiigb the canister 

Shortlj after the ar an improved mask was made bj the Americans 
without the disagrccible aftachiaents (no«tKrlip and mouthpiece) This 
mask has been further improved and la now known as the model 1919 
mask which isgreatlj superior to am one>et deiioed 

This mask retains all the adianliges over fomer t^pes without their 
disadiantagcs It consists of three parts the canister the corrugated nib- 
ber tube and the face-piece Tlie 
canister purifies mhiled air b% 
filtering out or chcnucallj de- 
stroying toxic Aapor<i or solids 
In the caso of smoke and toxic 
solids, the filtration is mcchan 
ical and it is accomplislud bv 
means of a special filter The 
canister has two rubber cb«k 
Takes m tho top for tho cntranco 
of unpurified air after the in 
coming air has passed through 
the canister, it passes out 
through a noztlo located between 
the check \alrcs and into a oor 
ngated tube which conducts the 
purified air to tho face-piece tho 
corrugations in the tube prevent 
Its collapse and tho consequent 
shutting off of air 

The fabno of the face-piece 
IS made of a special rubbi^ com 
pound covered with stockinet 
eve-pieces of non shatteriUp trip- 
lex glass lenses are in‘>ertcd to 

allow proper vision the face piece is held in placo by an elastic head 
harness. Connected with tho face-picco is the angle tube the upper 
part of which is for the passage of the mliakd air from the canister 
the lower for the exit of the exhaled air On the inside of tho upper pas 
sage is attached a nibbcr butterfly shaped deflector, the upper comers of 
which aro cemented to the face-piece thus causing the air to pass up and 
across the inner surface of the ^e-pietes which prevents condensation of 
moisture therein On the outside of tho lower passages of tho angle tube 
18 attached a robber flutter valve which permits exhalation but pn-vents 

inhalation 

The faco-pieco of the mask is made in several sizes 
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The mask is carried m n canvas silchcl of Mhich there are two tjpca 
of satchel now m use, known as the aide satchel and the two position 
satchel 

The face-picco la scciired to the fact means of rubber bands See 
Fig 2 

The canister consists of au oaal shaped tin cnclosuro 7*54 inches high 
b\ 4y^ inches wide and 3 inches thick It contains a core made of felt 
which acts as a filter for smokes and solids and certain chemical agents 
which cither absorb or mntrilizc all toxic suhstuices 

Protective clothing — Jmpite,nattd clothing h m been (lc\ doped whuh 
protects the hod\ agunst chemical agents of the acsieaiit gas iariet\ 
There aie two ^cneril t\pca, luechuucal and chemical Tlie mechanical 
taj)© consists of a specially treatiil cloth and is impermeable both to them 
ical agents and to air Iloueacr, clothing made from this raatenal is 
stiff, hot, uncoinfortablo and much like oilcloth, and unsuitable for gen 
eral wear, bid, Iwots and gloves of this material have proven to bo satis 
fictorv Tlie petond or clicimcjl (vpe consists of ordinarv clothing or 
uuderclothnie iiupnguatctl with clicinKats which dcstrov war gases This 
tvpo can bo j\om coutimioush without discomfort or Ie‘«seningof cfBcicno 
to the wearer the objection to this method being the neceseitj for tho 
constant renewal of chonucdh 

Protective salves— Several different salves have been prepared for 
this purpose but all are unsatisfactory 

Collective Ptotectiov Aoaixst Gases 

This method of protection applies to groups instead of individuals 
The measures of colkctivc protection against gases include gasproof 
shelters, alann devices, chemicals for destroying chemical agents, mobile 
bathing units and protective covers or containers for foods 

Gasproof Shelter — V gasproof shelter is any enclosed space rendered 
gas proof The protection of diigouts, huts or tents against chemical 
agents has proved of value, c<»pccially igainst ga«e3 of high pcrsistencj 
which require the constant wemogof tho respirator for long periods The 
entrances to shelters are renden-d j,asproof by the use of double curtains 
of gasproof matinal with a space of six feet between them, the outer 
eiirtam or door slanting toward the inner one, tlie inner one slanting m 
the opposite direction thus forming a gxs lock 

SOME OP THE CAUSES OP GAS CASUALTIES IN THE AMERICAN 
ARMY 

Chief among these may be mentioned the following 

1 Arrival of new and inexperienced troops m the lines 

2 Gas attacks successfully launched as a surprise 
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u Lack of knowledge of gas odors 

4 Late adjustment of the nia«k. 

5 Priimture removal of the mnsk. 

6 Iiijun to the masL 

7 Direct hits 

S Iuahlht^ to withdraw from a gassed area 

0 Enforced adiaucc throHji or ocmpition of i contaminated area 

10 I ack of gas defense imtends 

11 Luproteettd (juarters 

12 Disohcdiinco of gas older 

li Wearing eoufamiiiatod elotbiiig after attacks ni ihilite to wash the 

surface of the 

14 1 ood and w atcr coutaminatiou 

lo Use of contaminated firewood both fi mi eontiet and trom the 
vapor thiowD of! during the InrmUe of the wood 

10 Handling of contamiintcd clothing 

17 bUepuij. in contaminated diipouts u<iDe. infected blankets 

18 Seekitio protection m supposed gaspn>of divont« 

19 Exhaustion and resting on eoniammated wil or in contaminated 
woods 

20 Lack of wanim„ — when skepnij. 

21 Hcmanuiig in the path of shifting winds coming aero 3 ga««ed 
temtorj 

22 Failure to heed the effects of long s(a\ in n \ apor exposure of low 
concentration 

ACTION AND TREATMENT OF LUNG IRRITANTS 

Inhalation of these gases in strong c< weentrations induce some hours 
after their ciitranco into tlio svstciii an intense edema of the lungs with 
considerable oiitpoiiniig of ilmd into the lun^ tvs ue 

Tho three principal gises coming imder this head aro Chlonn phos 
gene and elilorpicnn 

In discussing the clinical aspects of lung imtauts it must alwajs be 
remembered that tluic are Maenl things to be coiisideied and that no 
hasty conclusions must be drawn The action of thtso gases on the human 
being IS the same whether tliev are liberated from shells dunnj, bombard 
ments or from cylinders in clond attacks The seaentj of the semptoms 
resulting from them depends npon the device of concentration of the gas, 
tho amounts inhaled the power of resistance of the indieiduals exposed 
their liehaMor during and after the gas attacks and the use of artificial 
protection such as gas masks protective snits, etc 

The delaaod action of gases is also an important factor which must be 
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gn en great weight At times this phenomenon is most pronounced and often 
It cannot bo explained Tho writer recalls distinctly being prc'icnt at a 
gas attack which took place on the Western Front, during which seieral 
hundred casualties occurred The majority of those affected presented the 
symptoms usually expected in cases of this kind However, in a large 
number, the symptoms did not hoconto apparent until after the expiration 
of SIX hours This was a typical example demonstrating the phenomena 
of delayed symptoms All of the participants in this bombardment were 
exposed to the same concentrations of gas and under the same conditions, 
but for some unexplained reason there was a marked delay m some in the 
appearance of gas effects 

The British report the following sinking example of this delayed 
effect 


“A patient wis observed from start to finish after oulv a brief exposure 
to a strong concentration of phosgene The greatest care was taken to 
prevent any muscular exertion so that no coinplicatiug factor was intro- 
duced The immediate irritant svmptoms and coughing that were pro- 
duced during tho exposure soon diminished in fresh air, and nn hour and 
a half later there was no coughing and the patient seemed particularly 
vxell tho pulse being normal The condition remained quite good until 
four and a half hours after exposure to the gas when tho patient got bluish 
about the lip<i Coughiug then leoommenccd with expectoration of frothy 
sputum Soon tho lips and face bccime of a gray ashen color though the 
pulso remained fairly strong About four pints of clear frothv yellowish 
liquid were coughed up from the lungs lu the next hour and a quarter, 
and at the end of this time the patient expired At no time was there any 
great struggle for breath nor did the patient realize at all how bad he was 


After our entry into the War, much difficulty was experienced m our 
field ho-vpitals and advance relief stations in preventing gas patients with 
delayed symptoms from moving about Tho error was commonly made in 
permitting them to walk back to latrmes three or four hundred y ards away, 
or to move about m the wards As a result, many of the=!e men developed 
sudden progressive dyspnea followed by cyanosis and death 

Classification of Cases — In tho usual course of events, imtant gas 
cases may be divided into the following 

Suspicious cases, or those presenting few symptoms 
Alild cases, or those suffering severe headache, dizziness, burning sen 
sation in the throat, accompanied by sli^t coughing nausea, and perhaps 
vomiting 

Medium severe cases or those presentmg the above svmptoms, nut 
an exaggerated degree 
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Severe cases, or tliose wtb marked (^aimsts, evidences of pulmonary 
edema, and failing circulation 

No conclusions can bo drawn from the general appearances of earl^ 
gas cases for tlio reason that the action of a concentrated gas for a short 
period may cause a most intense corrosno effect while at the same time 
but a small amount of the poison has been absorbed in the blood On tbo 
other hand, tho mlialing of i diluted gas for lou^, periods and without ap- 
parently any corrosive action may produce far greater toxic effects 
These ga^s affect 
1 Tho skin. 


2 The ej es 

3 The mucous membranes of the respiratory passages. 

4 The circulatory organa and the blood 

5 The respiratory mechanism 

C The organa of digestion and the urinary organs 

Tho effect on the skm is usually niild They mat produce slight red 
ness and some spelling and, although not considered as laenmators, they 
cause burning of the eyes and secretion of tears with slight mjection of 
the conjunctival vessels and m luaiiv cases superficial erosion of the cornea 
Their mam action, boweter, is exhibited in ibe organs of respiration 

As a rule tho first phee m nhich the action of gases of this kind be 
comes apparent is in tho deeper air pa«sagee and tlie altcoli of tho lungs 
Hero an inflammatory action takes place which is generally characterized 
by a mild congestion swelling of iho mucous membrane increased secrc 
tions into the air tubes, and a maikcd edema formation with an inflam 
matory exudation in the luug tissue The maui clinical features may be 
summarized as follows 

1 Attacks of coughing, catching of the breath 

2 Inability to eipaud the chest 

3 Nausea vomiting nosebleed and shallow lespiration 

4 Cyanosis 


5 Feeling of pressuro across the cheat followed bv breathlessness 
which may be absent or not become apparent until after the lapse of four 
or five hours depending ui>on the concentration of tlie gas and the duration 
of exposure In the lighter ca<5C8 the svmptoma which generally disappear 
during the first forty -eight hoiir«i raa> he restricted to headache nausea, 
giddiness, and a buniing scnvitioii m the throat. 

lien exposed to strong concentrations of phosgene and who fail to 
apply their ma'sks immediately may die in a few hours from acute pul 
monary edema or m some casts fiom a cessation of the pulinonary reflexes 
Their distress m the interval becomes intoleiable they wail and gioan, 
struggle for air grasping at their tl roats tearing open their neck cover 
lugs, and tossing themselves reatlesslv about with a view of obtainiD^ more 
^ir The color of their faces vanes from a bluish red to deep cyanosis 
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Tlieir breathing is irregular, faltering ami ^e^y shallow Thej bring into 
pJaj all of (heir auxiliary muscles of respiration They hack and cough, 
expectorating a large amount of blood streaked sputum, itsembling greatly 
that of pneumonia The stcthoscojio reveals many widespread crackling 
rales with areas of diminished breath sounds 

A pulmonary edema of this kind may cause death m a few hours, or 
during the course of the first or second day On the other hand, the case 
ma\ pass on to a condition greatly restaibling a diffuse bronchitis, with 
olass^, slightlv bloodstained rusty or kmoii-colorcd sputum, followed m 
the course of thirty six. hours by a mucopiirultiit cipcctoration In the 
majoritv of ca«cs of this t\pt, the body temperature is increased from 
38° to 40° C 

The ca^cs presenting symptoms of pulmonary changes m the beginning 
ire not as a mle the onlv ones to contract bronchopneumonia Ofttimes 
the pulinonarv svmptonis in ly be entirely absent on the first or second dav 
when suddculv, at tlic end of from forty-eight to seventy two hours, fever 
niav set ui with all tho svmptonis of broiicbopneiimonia Vs a rule the 
Uistora of those cases shows that (hey Lad been exposed for long period’ 
to gases of a low concentration, or tint tlic carlv svmptoius had been over 
looked In the majontv of ca^ea, the bronchopneumonia which develops 
duriiij, tho first or eccoud day, and which seems to bo duo directly to the 
action of oacterial infection, docs not prove fatal The symptoms gea 
crallv disapiicar with a marked fall m the body temperature during the 
second or thud day 

Tho earlv LiouchopiKiinionia, when it occurs, l^ generally distinguished 
from the acute pneumonia of the later stages by tbe fact that in the latter 
the svmptom’ may not appeir for several days Tho onset is usually 
marked by high persistent fevci, and tho disease confined to the lower 
lobes The characteristic symptoms aio wide pread aieas of duluc s 
over the lower chest, bronchial breathm,., loud rales, ru«ty sputum, and 
evidences of pleurisy which mav he either drv or accompanied bv affu’ion 
This condition is cvidentlv due to a subsequent bacterial infection, favored 
by the action of the ga<!cs on the luiij, tissue, and its course resembles that 
of oidmary uiflamniatioii of the lungs It is responsible to a large degree 
for the deaths which may occur during the second or third wecL 

In the majority of ca«es, md even in those exhibiting «c\ere symptoms 
of pulmonary edema and bronchopneumonia cony alesccnce is fairly rapi 
and the pulmonary symptoms disappear, leaving no after effects In some 
cases, however, the symptoms do not disappear entiiely and pulmonary 
troublo may persist for weeks sometimes with aJteniafing periods o im 
provement and retrogiession In a few cases, the existing diseases o 
lun"^, such as tuberculosis, may be acceutuat^ under the influence o 
poisonin^ but c iscs of this nitiin, aie very i irt r d 

Definite objective chaiij,cs m the upper respiratory passages are toun 
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in e'^ccptioual cases due to tlie intense action of i concentrated gas mixture 
Sucli dnngcs compnsc icdiicss ami SHilling of the inucoiis membraues 
iiitli tlic occisioinl formation of i ^rrvish white inorahnne or eien slight 
ukci-atiou of the tln-oat and lannx Patients freqiicntlN complain of burn 
ing and drj ness of the thro it boar eiiesa occurring in a small number of 
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cases It 13 not improbable, howeacr, that the intensiao action of a con 
centrated irritant gas coming in contact with the upper respiratory pas 
sages inaj cause «pasras of the laryngeal and rcapiratory muscles, therebj 
resulting in death from asphyxia 

Vs a rule, the hr<st placi in which the \ioleut action of the gas becomes 
evident IS in the deeper air passages and in the alveoli of the lung This 
irritation is immidiatelv followed hj an inflammatory reaction, charae 
terized ly congestion swelling of the mucous membrane, increased score 
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tion m the -iir tubes, edema formatiou and mflammaton exudation into 
the tissues of the lungs 

The cases in which pulmonaij cdcnii develops to a serious extent re- 
soho thomsehes into two groups The first group — blue type of asphyxia 
(see Fig ‘i) — coinprisea eises which show dtfimtt venous engorge- 
meut, the face la coiigt«tid uid deeply cyauosed, the lips and tongue are 
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a full blue color, and tliero may bo visible distcntiou of the superficial 
\eina of the face, neck or chest. There is usually considerable degree o 
true hyperpnea, that the breathing is not ouly increased in frequency, 
but the actual amount of an reaching the lungs per inimito is markc y 
above normal Cough may be present, and expectoration of largo quan t 
tics of a thin frothy fluid is more likely to occur in this group than in t e 
other The pul«e rate is usually a little over 100 per minute and is lu 
and of good tension. 
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III ihe second ffroui>—the gny t>pe of asph3’Xia (see Fig 4) — 
cases show an ashen pallor rather than deep cjanosis, the lips being pale 
and kaden colored, and the patients are in a general state of collapse 
Rpispiratioii IS rapid but the increase in rate is partlj compensated for by 
tho shallow character of the breathing so that the actual perpnea is slight. 
Though the lungs are intciisclj rdematoua there is often little expectora 
tioD and cou„h is infrequent The pulse is lery rapid (130 to 140 per 
minute), weak and running Tho prognosis is much worse than in the 
first group Cases of tho second group predominate in pho«gene poisoning, 
but man} intermediate t\pcs are seen. Sometimes a case which at an 
earlier stage has shown congestne cvanosis with a full pulse may gradual!} 
assume a gray pallor ivith an accelerated and weakened pulse 

Blood — There is no immediate destruction of the blood or the forma 
tion of poisonous products as a result of lung irritants The hemoglobin 
IS not changed, nud its o:s}gi.u capaciU xmaius the same The carbonic 
acid content of tbo artenal and \ciiou8 blood is not lowered but on the 
contrary, la slightly raised There is marked concentration of the blood 
and an alteration in tho blood gases which is caused b} the loss of the 
plasma of the blood as it p3«sc3 into the lungs and to a certain extent, by 
the riscosit) or ratercal friction of the blood and the increased amount of 
carbonic acid 

At the height of lUnea*, more than half of the blood plasma may Icaro 
the circulator} 8}8tem aud pass into the lungs and the number of red 
cells heeomos increased to the extent of 8 000 000 or ^ 000 000 to 1 c mm , 
while the hemoglobin content will also be greafh raised ks a rule in 
from SIX to eight daas these conditions improve and the pulmonary 
edema becomes reabsorbed 

During the firet few hours after gassing the coagulation rate of the 
blood IS increased The gassed blood m fact greath resembles the blood 
after asphyxiation that is Iher© is less oxigen and mure carbonic acid 
the degree of c}anosis being an index of the diminution of the oxygen con 
tent There is also a giijat ditfcrcncc between the arterial and the venous 
blood m the ox}gen content Thrombosis may occur at an} time, due to 
the retarding of the circulation, probaU} caused b} the viscosity 

Circulation — Ihe di«lnrlrmce of the circulation depends to a great 
extent on tho amount of poison in the system In mild cases and m the 
earl} stages of scierc gas poisoning the pulse rate is usually regular and 
strong, hut somewhat slow Vt the height of the illness however, the 
activity of the heart is grtatlj impaired ly fhi folloiMng conditions want 
of oxy,^en excess of carbonic acid intirforeuce with the circulation 
(mainl} due to the icsistance m the lungs at the height of edema), impair 
ment of nutrition of the heart from diminished circulation, increased 
viscosity and increased exertion of all the re pirator} muscles 

In tho more seiere cases of gas poisoning the pulse rate may he m 
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created to ICO or 170 per inmufL, at the t-jinc tniio becoiniug small, soft 
and at times tcarcoh palpable These coiidiliona are general^ met ^ith 
in the atlicn gi ij caset Although the lungs art greatl> distended, it is 
^tiicralh potsiblo to percuss the outline of the heart and hear the cardiac 
sounds llic blood pressure iiuj remain iioniial, but as a nile it becomes 
lowered with the appearance of pulmonary edema This condition may 
remain for a week or ten dj>8 

The cause of this drop in Uood pressure is not fullj known, but it is 
not belieicd to ho due to the excitation of the lagiis In the niaikcd 
caaiiotic caica the blood pnssurt is a ie,htlv raised, which is bclic'cd to !>o 
due to the asphwnl cxcitalioii of the lasomolor center Vs a nilc tho 
failure of the heart is usually gr ijtial, but it in iv de\ elop suddciilv Such 
factoia as adianccd a„c, previous lieirt disease, ovcrcxcitioii, lick of rest 
and irrogulantj of h ibifs induce circulaturv disturb iiiecs In some eases 
m irked pufhncss of tho fate, hands and feet lino lx.cn obsened at the 
height of the illness blight hemorrhages in the skin, (lie endocardium 
and pericardium, the brain and the mucous membrincs of the alimentary 
canal arc often noticed 

Nervous Mechanism — llio disturbamc of tho ncnotia mechanism of 
tho body follow lUc ^is poisoimi^ pciicially becomes ipparcnt at (be aery 
bogimiin^ and is iisualh indicated by a severe frontal luailiche which as 
a rult disappears diirin,. the tir'.f twenty four boms after exposure Vssu 
ciatcd with this arc giddiness, sta,.^criiio muscular woakiic#s, 

diminution of tendon niltxcs and a ,,tiieni diilliUo of scnsibilitv Ihis 
combination of SMuptonis is not iluays present, espicuilly m tho«e cases 
showing marked puliiioiiaiy tdiini On the other hand, cases exposed to 
the e, ISOS for some tune at low eonceiitratioiis, and winch presented few 
symptoms of irritation of the rcspiratorv pissa^jis, suddenh developed 
exaggerated nervous conditions butgeiieriUy of a traiisilorv nature With 
prolon^jCd respiratory insulhcicncy and deep cyanosis, dulling of scnsi 
bilitv developed due to ‘ispliyxia avito uitovicatioii,” or dchcicncv of 
oxygen and excess of cirbon dioxid 

Psychical disturbances of \ more or le s scvcie clurautcr, cither transi 
tory 01 the rcvcise occur in i lirgc number of t ists Confusion, stupor, 
failure of mcmnrv disturb mccs of speech, dcliriini, mciit il disturlniiccs, 
and even maniacal conditions might l»c present Vs a rule these nervous 
phenomena disappear without Icaviu^ serious scipielc 

Digestive Disorders — Vomiting is veiv common in coniicctiou with 
all gassed cases but as a rule raicly persists longer than a dav Gassc 
cases generally complain of loss of appetite, pain in tlio stem ich, malaise 
and nausea In some of the casts the symptoms rcscinhle those rcsnltiUp 
from a central toxemia Some cists complain frequent] v of iniorcorlt s 
severe pam m the region of the stomaeh md lower hovvtN which mm con 
tiniie long after complete recovery from the t,as p3J«oiinig ind v Inch d'HS 
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not respond to treatment Diarrhea Tilth wcasiojnl blood lu the stool, 
mav be encountered but it is of small consequence 

Unnaxy Organs — In the majonti of ci<C3, the uiiiurj oigans are 
not affected Howeior, diffieultj of unnatiou, or retention of urine, maj 
occur in occasional case^ but these conditions can qcneralh be ittributcd 
to nenous intiuences Tho qiiantit> of urine is not inaterialh altered 
except when there are seiere distnrlnnces of ciiculatiun Albuminuria is 
occasional!} present during the first twentj four hours, but it is generally 
of a transitorj nature. 

DuriUp one of thcengnodnents on thellcsteni hront the winter recalls 
an incident m which 410 soldieis werogns cd scvcrch Of (his number 200 
werorcmoied to a hospital at some distance behind the line the remainder 
were hospitalized nearby \n of tlio former ca«pi presented marked 8>Tnp- 
toiua of albuminuria but of a trausitor\ nature while in the latter 210 case 
no albuiuin iras found Tbi« condition was aceountid for bv the fict 
that tho 200 ca ea m which alhuminuna was pic^cnt had been on the train 
for more than twent} six hours during which time tbei suffered mam 
privationi, while the latter cases wtrt lnKpifaltzed m less thin two hours 

DunUg tho reibsorption of the edema from the lungs there is gcnerallj 
an increiscd amount of urine 

Deaths — "Mot of tho dt iths tioiii luiv irntiiiti occur dunng the 
first twent} four hours with 8}u>pto<us of pulniouiri edonii and failure of 
the circulation Deaths otcumuj, on (h< seiond or third d ii arc gencralh 
due to uiflainmator} conditions of tho lutj..s G is < w s sun iving until the 
third da> without stnous «impt<-m« ^.eueraUi ixtoier but on tho other 
hand, a case is not cntireh frre frrm the pomhilitN of the dci clopment 
of latent graie sjmptoms before the end of the first wecL 

pEOGTOStS 

A prognosis can only he made with the greatest caution dunng the fir^t 
few hours The niajonti of the coses can be grouped almost from the 
bejinniu., into clas<«s — mild or moderate^ sticn Vs i rule the quite 
trnul cases and the quite hopeless ones mu be quiek]} recognized On 
the other hand it mu t not be forgotten that ippireuth slight cases mii 
suddinh dcielop lerj sticre sTmptomi whih otliei cases haMU„ most 
alarming sjmptoms maj, after (ho lapse of a few hours, show a decided 
improvement 


General Teeatmbm of Lena Iheitauts 

In view of the multipliiitv of simptoms together with their yarjiHj, 
degrees of scveritv, it is almost impossible to render a dehnitc line of treat 
ment for these ca«t8 Vs i result the mdiiiduil pcuiliantics of each ca«e 
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must be studied ccparatoly and the form of treatment prescribed accord 
inglj' TLd deJajed action luauifested in znaaj of these cases is aJso a 
factor winch must be gnen much weight 

In the gcncml trcatiucut of all gas cases there are, houever, a few 
fundamental rules applicable to ill, which should be followed, (1) re- 
mote all patients or suspects from the rcicli of poisonous g,a=!C 3 as quicUj 
as possible, (2) consider tacn person exposed to the fumes of poisonous 
gases and who maj or ma^ not present anj sjmptoms thereof as gas 
casualties and treat them as such until proied otherwise 

In outlining a tieatment for these eases, the fact must alwajs be borne 
m mind that the gra\e issue to bo met is pulmonary edema, and that the 
conditions to bo oicreomc m couucctioii with it aro oxjgeu want, con 
dcusation of the blood, and overloading of the right heart 

With an under tanding, therefore, of these conditions, the principles 
to bo inculcated lu oiercoiiJuig tliem ma^ be summed up as follows 

1 Absolute re«t for tho purpose of restoring respiratory activity 

2 Bod^ warmth 

3 The administration of oxygen 

4 Venesection 


5 Improvement of the circulation 

Q The endeavor to rid tho body of accumulated poisonous gas products 

7 The prcvcutiou of tho oucomc of secondary infections 

8 The alleviation of pain 

9 Iiitiavtiious lujectioiis of Gum \nbic and Glucose* 

Absolute Rest — Too mucli emphasis cannot bo 1 ud on the importance 

of rest, aud the greatest care must always bo exercised to prevent muscular 
activitv Patients should not be permitted to walk, cither alone or with 
assistance, hut on all occasions «bould be carried by stretchers or other 
means whenever possible In theverv severe ci»v , it ina) be Inzanlous to 
the patients to move them even by this means and, unless conditions “lo de- 
mand, they should not bo disturbed It must be remembered that all 
muscular work, is done at the expense of increased activity of tho heart, 
which may frequently lead to fatal termination 

Body Warmth — Cold has niucli tho same effect on gas cases as exer 
cise in producing oxvgen want and pulmonary edema Therefore, warmt 
ranks second in importance to rest It may also be necessary to combat 


shock from exposure aud want 

The Improvement of the Oxygen Supply — The early administration 
of oxygen is of vital importance to all cases, especially those showing evi 
dences of cv auosis It must be remembered that the gray ashen cases are 

Vedder and Sawjer of lie Aledical Corps of He Annj rcceills foim' , 'ti,e 
cxiennients conducted at the Rp eanli Laboratjrip at rdgewood Arsynal n 
lices of do"8 fieiercly gassed with puImoDar} irritants c uld be aaieJ if witbin a ^ 
hours after exposure to the gas tley p« gnen intraicnous 7„V°00 to 

containing gum arab c -57 and glucose 257 tor urJinarj sized dogs from 
22o ec ol the solution was used 
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jast as dcfimtcly safFcnog from ozjgCQ want aa those showing evidcncca 
of cjanosis The coinfortaUc support of llio hodj in a position that 
renders the brcatliuig as caaj as possible is aiso ot great importance, and as 
a rule the fetling^ of tlic palicut luiibt bo laheu as a guide Gas eases 
assume different Utilndts when in bed SMue prefer to lie flit on their 
hacks in whnh position breathing wjtb little imisciilar effort is more 
readih possibh, whik if tho l/>d> is msc»I a deep tijic of hmthiiig, with 
much muscular effort would result Other cases prefer to he on the side 
with limbs drnvu up As a rule thise casts rtmain absoluteh quiet and 
motionless, because muitmcuts of ant kiud bring uu «pasuiodic attacks of 
coughing 

Tho best method for giving the oxigcn troalment is hi iiilnlation The 
injection of oxigcn or introduction of oxi^tu bj the itiuuis route is worth 
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less Tlie amount of oxjgen to he odmimstcred depends upon the soTcnty 
of tho ease It should be administered aa eootinnouslr ^s possible during 
tho entire period of the llIiM«s the object being to tide the patients oier 
the critical stage dunng the first few dara The administration of oxjgtn 
with an apparatus lifted with face-piece and reducing loho is cssmtial for 
the reason that the supply can he regulated There are several standard 
makes adopted for tho purpo e all are good but none are is satisfactory 
as an oxigen chamber in which the patient can bo placed 

Emergency Apparatus for the Adnumstration of Oxygen — If it is 
impossible to obtain one of tlio standard makes of oxjg“u masks, the fol 


POISONING BT W\KrAI{F GASFS 


lowiug improvised emergenej apparatus can be readilj prepared (See Fig 
No 5 ) This apparatus as used \ cry siiecessfullj during the War both b° 
the British nid our own troops. It is simple of construction, safe and 
rclnble 

Tho matenals necessary for its constmtlioii consist of the following 

1 glass bottle, 1 to 2,000 liter capacity, ^vide mouth 

2 pieces of glass tubnig, kiigtlis 10 iiichts and 3 inches 

2 soft rubber catheters 


2 puces of t/_ inch rubber tubing of lengths sufficient to connect the 
intake tube of tho glass bottle with the ox^^cii tank, the other to connect 
the outlet tube of bottle with the soft rubber catheters passed into tho pos 
tenor wares of the patient at nat 

Desert/ tiou of Ip/cmiut — Ihe cork of (ho liottlo is perforated with 
two holes V4 ^tich in diantetor for the reception of the intake and outlet 
glass tubes One end of the y_ inch rubber tubing is attached to the pro 
joctuig end of the glass tube through tho cork, tho other to the aalve ou 
the osageu tank 

Iho other rubber tubing is attached to (be projecting end of tho small 
e^lass tube and tho other cud is secured to (lie soft rubber catheters 

If it 13 uujKissible to use the double catheters in the nares a single one 
maa be used to good adinnt i^c 

13% passitij, the oxjgen through the water in the bottle, the supply cau 
bo regulated bj tbe number of bubbles produced 

Wbou using the soft rubber catheters tho\ are passed into the posterior 
naies and sexmred in po ition b% ndhc'-ne tapes 

In using tho mask tho oxjj,cu must never bo tuniod on suddenly for 
fear of startling tho pitient and the Ilow must be commenced before the 
mask IS applied As a rule, 6 liters pci inmute is siifficiout for the average 
t,as case In administering the oxvgcii great care must be exorcised at all 
times to prevent tho Ilow under too great a pressure for the reason that 


nipture of the lungs, interstitial, eniphvstma, or even subcutaneous eiu 
phjsema may result (This is questionable ) 

Oxjgcn to be of value must bo maiutaincd as long as cvaiiosis is 
present In serious eases with marked cvanosis difficultj of hicithing and 
unconsciousness, it maj be neccssarj to resort to artifieial re piration 
Venesection — Fhe alteration of the air pi^^nges owing to (he sutlhu-. 
of the mucous membrane in the finest bronchioles, together with the 
flooding of tho alveoli with edematous blood and inflammatory substance*, 
may not only hinder the entrance of air during respiration, but may evni 
render impossible the entrance of oxje>®“ ^ pulmonary capillaries In 
such eases \eticscction should be performed early and at tho appearance o 
the first sigus of pulmonary edema To be efficacious, from 300 to o 
c c of blood must bo removed, and this process can be lepeated after 'C 
hours or oftcucr if necessary By the removal of tho blood it not only 
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diminishes the \iscosit\, but at the same tune relies es the edema of the 
luDjjs thereby caiisin^ a general unprosement in the condition of the 
circulation 

It IS often mipoasible to obtain the required quantitj of blood from 
the 1 cins at the height of the disease ami for this reason it is of the greatest 
importance to perform sciiesictiou tarl> and before the blood becomes too 
thick k good method of jKrformiDg seuetaictiou is hs making a simple 
iuci«ion into a stm in the arm and allowmg the blood to flow out Mis 
sage of the forearm and actise mosements of tho hand will grt ith increase 
the flow Should the blood refuse to run, the lujcction of a salt solution 
into the Tcin will assist it 

TB£AT\1E^T DuMNC. TllE CoM VLCsttNT PeKIOD 

Earlj rccoients aro made in the geiicril run ot gis cases Patients 
developing sccoudari infectious and tlu> c showing cardiac sMiiptonis olloi 
pnbknis which at tunes are must tniiv t'' the plnsuiaus rbc«c patients 
luiiat bo watched carcfulW csixealh tho«c apparcuth normal but who 
phisical exercise dccclop «eiere attacks of dispnea 

111 order to differentiate gas ci«es each aiic shoiikl be started on gradu 
ated exercise as soon as |>ucsihle and the result < f this exercise should bo a 
guide as to tho central condition \ftei a patient his been up for three 
or four dajs, a moderate walk of a few hundred ^ards «hould be under 
takenand if no signs of breathlccmcss ir iiicicj^ed pulse rato an noted n 
longer walk should be repeated on the following di> which should bo 
gradiialli increased each succeeding dai If after the increased exercise 
there are eiidcnccs of shortness of breath or tach-vcaidia nil exercise 
should stop for a few dajs keeping the patient quiet after which the 
graduated exercise should again lie commeuced 

Tho best treatment for bnathlcssmss nnd increased heart action nnd 
in fact for ane of the after effects of enssm^ is the general routine of ad 
ministering small amounts of oxxgcii Certain drugs have also been ne 
ommeiilcd for these conditions Thaxcr Douglas and others recommend 
camphor or caffein to be administered h>podermicall\ and in the eiere 
‘a«C3 a little digitalis CNpecialh m those showin^ canine complications 
kll agree however that it is inadvisable to use atropin ind adrenalin for 
the reason that thej cause an increased 'strain on the heart 
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These substauces aie distingiusbed from the luOj, irritants bj the per 
sistenco and lusidiousnesa of their action The two principal gases coming 
under this head are dKlilordicthxlsuIphid or >peiite, coiiimoulj knjwn as 
mustard gas and chlorid of diphenvlarsmorarsin the first being libentcd 
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in minuto drops, the second m extremelj small solid particles ■vrlncli are 
invisible DiclilordietbjlsulpLid, or mustard gi'?, is tbc best vesicant 
known, although not to be considered in tlie same category as phosgene, 
chlorm, diphosgune, chlorpicnn and gases of similar characteristics so far 
as lethal effect is concerned 

These gases are powerful \caieaut8 They have but little smell which 
13 noticed immediate!} after the shell burst aud suggests the odor of 
mustard for the former, or girlic for the latter The evact mcchauism 
covering their effect on the humin hod} is not full} understood There 
are scicral theories legarding tins phenomena, but as jet none has been 
satisfactonlj explained Tbc most pliusible one, howeier, is that the 
action 13 due to the liberation of hjdrochlorie icid in the cells from 
bydroljsis, thorebj causing a hrcilcmg up of tbc compound into hjdro* 
cblone acid and another bodj 

These icsieants haio maiij features which commend them for a 
weapon of this sort Thej are to\io lu concentrations and penetrate all 
clothing, affect the skm and mucous membranes lbt\ are painless m 
action on the skm so therefore cannot bo detected in tins way Death is 
not the direct result of the action of the liquid or the poi«oDOU3 vapor, 
and when it occurs following exposure it is gcncnllj the result of sec- 
ondary hactcriil infectious Tlic cluneal inajufestations and the aeveritv 
of the s\mptom3 produced depend upon the degree of exposure, aud the 
casualties produced bj it may bo divided into m Id or li^ht ca^cs md severe 
or serious cases 

In the light cases, tho first sjmptoms gcnerallj cncouutered are head 
ache, swelling of the ejes, accompanied b> photophobia, later a feeling of 
dryness in the mouth, throat, ncconipanicd by slight cotioh uid lomiting, 
areas of redness accompanied by irritation and itcbnij, of the skin over 
unprotected parts, csptcialK the face and neck Thc»o cases generally 
clear up in from twenty four to forty eight hours, although a stubborn 
cough and hoarseness may rcmitii several days following 

The mam features of severe mustard gas cases may bo summed up as 
follows 

1 DeJav m tbe effects of the gas from three to four hours 

2 Nausea vomiting burning sensation in the eves, drvuess of the 
mouth, throat, aud hoar<e dry cou^ accompanied by pains across the chest. 

3 Intense conjunctivitis, generally accompanied by complete closing 
of the evelids rendering temporary blindness 

4 Jlarked areas of redness on the exposed and moist surfaces of t o 

skin, especially the face, neck, axilla, and groins, followed by blister ex 
conations aud brown staining , 

5 Inflammatory necrosis of tbe muooua membrane of tbe trachea an 
bronchi, with infective bronchitis or septic bionchopneunionia 
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The actions of vesicant gasca are nlways delated even high concen 
trations produce no immediate imtation of the superficial «cnsorj nerves 
The first symptoms ohsened are redness of the skin accompanied by bum 
ing and itdiing sensation, serere frontal headache, malaise and nausea, 
lomiting and burning of the oes In exceptional ca^c« houever, these 
symptoms may show up during the first hoar or two Their main aetion 
is on the skin, the eyes, mucous mem 
brancs of the upper respiratory pas 
sages, and the lungs They may alao 
be absorbed, causing functional dis 
turbances of the circulatory system, 
nerrous system and alimentary canal 
The degree of symptoms produced de- 
pend upon whether tho person was ex 
poaed to the liquid itself or to tho 
vapors the liquid producing by far the 
greater amount of damago (“^ee Fig 
b ) The effect on tho skin depends to 
a large extent on tho individual sensi 
tivene s of the person expend and the 
part of the body affected delicate- 
«kinned persons being more readiK 
affected than those with coarser 
skin 

Approximately 50 days after appli 
cation healing is nearly completed, the 
lesion consisting of a thin scar pinkish 
white m the central portion and whiter 
niore opaque, at the periphery with 
^ery slight puckering Around this la 
a brown pigmented areola The whole 
area, houeaer, is redder than normal 
skin (see Eig 7) 

Effect on the Eyes —In al] stages 
of poisoning by mustard gas the eyes 
are affected, tbe degree of affection de- 
pending on the concentration of the gas md the length of exposure. In 
from three to four hours after exposure to a vesicant ga« the eyes become 
red and feci as if a foreign body had entered The\ bum severely, and 
this 13 followed by an increased secretion of tears The conjimetival les- 
sels become injected which condition generally increases until a tvpical 
appearance is presented at the end of twenty four hours. The lids aro 
swollen and the patient is virtually Umded, with tears oozing between 
the bulging evelids Photojdiobia is well marked A copious purulent 
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secretion collccta m tbo comers of tlio ejes wliicli luaj piss into a pnnileiit 
form At tiiuea it is impossible to open (Iio o^es 

The nolcnt infl'iinmation m*!) extend to the iiitcnial part of the ere, 
iffcctiiig the ms and ciliarj bodies uhich become Inpereiinc In these 
ciscs i ^\cll marked catarrh'll condition is present, with swelling of the 
mucous mcnihrnncs and increased secretions The conici is hazj, the pa 
ticiit cJairamg that his sight is ob- 
‘‘truefed l)^ a thin veil After four to 
fi\e dajs thc«o symptoms grulualh siil>- 
side The pupil cle irs up, and signs of 
eoiijmictiMtis disappear aiul, at the end 
of two or three weeks, baning compli 
cations, the average case has entirely 
recovered 

As a rule there arc no after effects 
following these eye symptoms, a good 
recovery being the usual phcDomcua 
la setero cases, dctc (o ciestmatioii) 
there ma> ho impairment of mmou or 
c\cn loss of sight \8 a nilo tlie cics 
aro scnsitnc to light and dust for some 
tuno after rcco\ci7 

Action on the Respiratory Tract 
—The tlRct of mustud gis is alwajs 
pronounced ou the respiratory tract, 
especially the upper passages Like 
the siiiTocant gases, the concentration 
»f the gas, length of otposnre, protective 
ippliauces u^ed, etc , rcgwlato the degree 
of seventy 

These eases may vary from mild to 
severe In the mild eases the mucous 
mcinbraiio shows but sliglit mllammv 



Fio 7 — Mustvrd Gas Lesiox This 
18 shoun fort} nins da}a alter ap 

plication Scar with brown pig e t 

mented areola Slight puckering of tion. which may involve the surface of 
scar tho phaiymv and the larvuv In tho 

more severe eases tlie redness and 
swellin-, aro increased, which with the increased seciction of mucous 
inciubriiio of the iiosc^ lai7n\ and throat render a condition quite similar 
to I sevcio corvza 

As the disca'*e progresses, tho redness and swelling of tho nose m 
creases, accompanied by a mucopurulent discharge Tbc«e phenomena aW 
accompanied by soreness and tho formation of crusts in the nostrils Tbo 
tonsils betome enlarged and angry looking, swallowing is cAtrcinily difh 
cult Tho mucous membrauo of tho Uryuv and pli ir\ii\ becomes edema 
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toQS and cohered witli a mucous secretion The vocal cords, especially the 
fal«e one , show similar chanots 

LaryUjjitis is alwajs present, and as a rule the voice is husk-y, the pa 
tients at times being unable to utter a sound above a whisper Coughing 
accorapaniod retching,, is a common pheiiomiuoii while the svmp 
tems of bronchitis maj be apparent it is the CKceptioa rather than the 
rule to find coudiUons of this kind resulting tmm this cause 

The sputum is mucopurulent and the bodj tcniperatme maj bo raised 
from two to four degrees In the wrv severe cases the mflaminatorv con 
difiuns are well maiked in the upper au pas i^cs aud niav brm,, about 
serious changes lu the mucous membrane and the pirts affected Jlitse 
exudations max Ixujme sohdlv organized due t > the evcietiou of fibriu aud 
cellular iknuiits Iht upper lavers of the mucous membrane becoinu 
ucerotic with the resultant fomatiuus ot false merobraues cspocialH in 
the throat and maj produce a condition grcatlv resembling a cn«e of diph 
thena of the larvux. 

The element of bacterial infection must ahravs be apprehended and 
with Its presence the foriiiatiou of luciotic aud ulcerative areas of mucous 
membranes may take place m the throat aud result seriously In the 
KveiecasL^ the sufftring is untold 1 lu patuuts Tomain liMkss and expen 
ence the greatest difficultv m swallowing and occasiouallj asphj\ia re- 
sulting from closing of the glottis ninv take place In thtso cases, bronchial 
pneumonia mav JcTcIop with all of the cluiual mamfistations the 
disease ma) limny pass into a rapid nnl fatal terminutioii preBcnting 
manv of the cliaracttristics of a pulmonary odema due to the inhalation of 
suffocant ^asts 

The effects of vesicant gases are usually were m the crotch the 
swelling of the prepuce, the copious secretion lu the pieputial sac and the 
ulteratioii of the mucous membrane gn itK rc^unllt couditioni produced 
bv venereal diseases Permanent scars are generally left or can generally 
be found over areas which have been hurutd bv vesicant gases These sears 
®a) be slijjhlly depressed or may be simply outlined by colored pigment 
In manj casts, mustard gas pioduccs au crvthcmatous condition of the 
body which greatly resembka nettle rash This is generally found on 
persons who perspire profusely Rare instances have also been reported 
lu which a weeping eczema resulted from exposure \ttciilion is invited 
to the chart on pa^e 7C0 wbidi was pnpirtd from ri-cords made by tlio 
writer m examining over 000 men of all arms of the service suffering 
from the effects of mu«tanl cas seen dunng his service m France 

A casual analjsxs of the chart reveals some very interesting mforma 
tion It will be obsened that the part of the human body, that is, the face 
which is provided with the best protective apparatus furnished the greatest 
percentage of wounds Of ffie 3,000 cases examined, 2,^3li or 8a per 
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cent, had ejc affections, and 2,340, or 78 per cent, suifcred from throat 
imolvement All of these men were provided wnfli box respirators or gas 
ma'sks, which, if properly worn, should havo furnished absolute protection 
against these gases Tho 1 trgo percentage of wounds ou parts of the bodv 
supposed to ha\e been protected against them rciealtd one of two things 
either the masks were dcfcctno or that tlio men did not use them properly 


CHART EZPRESSIHG GRAPHICAIIY A 3TDDY OP THREB THOOSAUD 
MUSTARD GAS OASES EZAUIUED DURllIG THE 'TAR CHART SHOTS 
TARTS OP THE BODY APPECTBD AilD HUMBER OP CASES OP BACH 
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With every reason to believe that the masks were not defective, it means 
that the cause was due to their improper use or lack of training Xhe 
chart also shows that the most exposed parts, that is, the hands, were 
scarcely affected b> the gas This can only bo explained b^r the thickness 
of the epidermis which offered a natural protection, for, as shoini b> the 
large percentage of scrotal affections, which undoubtcdlj were caused hv 
contact from the bauds when attending to nature s wants, the hands must 
ba\o been contaminated with the gas 
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PBOFUII^IS 

During tho War a Tarief> of niethods were nsetl by medical officers of 
the arm) in the treatment of conditions produced 1)V exposure to mustard 
gas Some of the^c methods of treatment were good, others bad One 
reason for this apparent lad. of vatformity concerning’ a matter of such 
great importance was duo to the fact that prior to the introduction of 
mustard gas hj the Germans on the Western Front little was hnowa con 
ceming tins weapon or ita rffccis 

hhortly after its introduction, howcier medicai officers of tho Allied 
armies began immediate resiarch and bcfoio long much laluable informa 
tion was at hand This research work waa conducted not only m the 
hospitals and laboratories lu hrante hut also in Um United States bj some 
of tie leading medical men. 

The treatment of mustard gas cases is «o losely interwoven with that 
of prophylaxis that before beginning this subject a few werds will he 
devoted to tho latter, mcutmuing particularly methods of ridding areas, 
clothing etc of tho poisou from mustard gas In mow of the clinging 
properties of this gas ground 'ind surrouudiugs contaaumted by it are 
dan^rous to those coming in contact with it for dais or weeks following 
If the areas are to ho occupied or are m cloae proximit) to habitations, 
they sJjould be cleaned up or degassed 

The i way of accomplishing this is with bloachiug powder winch 
neutralizes the mustard gas changing it to tho harmless tetrachloreth)! 
Bulphid When using bleaching powder for this purpose, it must he dr) 
tho wet powder being verj unrelnble It should be spread very slowly 
and the entire surfaces covered If rapidh done, the poirder will drne 
off the mustard vapor faster than neutridivation esu tale place 

It 18 len important to be able to detect the odors of mustard gas and 
the best time of the dav for tins examination is dunng the early morning 
hours when the mist is rising 

Degassing of Clothing and Materials — The freeing of gannents and 
matcnals contaminated with mustard gas requires much care and prtcau 
tion on the part of those engaged in the work to ivoid becoming infected 
and gaa maAs, rubber gloves and protective suits should always be worn 
by those exposed There are two general methods of removing the poison 
oils fiuucs of these gases — ohcDiical and physical 


Ohe>nii.af Methods 

Chlorid of lune 
Chlonn 

Oxidizing agents — putabsmni perman^nate 
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Condciisition uitli aittlin 

Alkaline soap wash 

Use of sodium bicarbonate wasb 

Physical ^^c^llodi 

Heat 

Hcuti il sohciits — lunniiig cold water 

Steam under prcsaiitc 

Steam not under prtaaiirt 

Sunlight 

Open air 

Ihe Ik. t niitliuds for di^assm^ clothing are witii the steam sterilizer, 
or steam under pre'-surc and the Serbian barrel and steam hot, in which 
steam is u'std not uiulei prcssim 'llusc methods, although not cntirclv 
satisfactor\, are rapid With tin. steam sterilizer, tlie contaminated cloth 
iiig, should bo tre ited w itli live steam for twenty minutes, following which 
it should be c\poscd to Lot air for ten mimites ith tiie Serbian bamh 
or steam bo\, ouc hour is rcipimd for iccomplislniig, this purpose The 
use of hot water and alk dine soip n<|um3 fmm six to eif,ht hours, cold 
running water, two davs md txpoanre to sunlight ono week 

Bathing as a pre-ventivc was used i\t(n«ivch dunUe, the War For 
this purpose the Gilehrist mobile batliui^ plant w is (.xttnsnch used 
With this plant, 700 men could be bathed and degasud m one hour This 
plant consisted of a large, motorized Imk car eirrvm„ 1,200 gilloii« of 
water with heating and pumping dtviees together with 24 showers and 
clothing for 500 men Two of tbe»c plants wtic assigned to caeli iliu'iou 
on the front Tlicv were alwivs m the condition rcad> for instant move 
ment If anv part of the division was bombirded In imistaid ga« the 
plants proceeded immcalultlv to iho arci and established a station where 
all men exposed to the bombardment were given hot piophvlactic baths 
and clean clothing 

The follovvinf, proceduic was followed at the ^.ns hospitals Patients 
were received in the dc-clofliiiip tent or waid wheie thev were stripped and 
their heads clipped for the reason that it was found that long hair liar 
boied the gas Following this, thev proceeded to the bathing room where 
tlie\ WHO bathed bv experienced attendants after which their eves, noses 
and ears were irrigated with a solution of sodium bicarbonate They were 
then assigned to wards During the process of bathing the patients had 
to be kept warm, especially those m a state of collapse or sutfering from 
shock 

Tbeatment 

The general treatment of mustard gas cases will be considered under 
the following heads 
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1 Eyes 

2 Skin 

3 Respiratory tract 

Treatment of the Eyes — Wash the conjunctiva with a solution of 
bicarbonate of soda, 2 per eent strength then treat it n ith a little sterile 
oil The ejea should ho placed at cumplete nst thus rclicMiig them from 
strain Protect the e\ia against sti >n^ h^ht b\ louhiiuv the patient in a 
darkened rocm or b\ ii n mg him weu dirk glasses Vvotd the use of aii\ 
form of bindagea or comjire e whuh inn retain the infected «ccrr 
tions 

In washing the e>e<i use a 8>rin^e or douche cup opening the evehds 
wide b^ intcrtmg them, if possible and paving partienlar attention to the 
eouJition of the eomo'i If a mucopumknt disebarj,! is present a J per 
emt arg>rol solution should !>e « cd is a n i h once or twite dnih In 
nnnv cases tho most tronhlesomecnmplKatioiis arc u^iiallv the photophobia 
resulting from bums of the eves Vs n rule the oniv treitmeiit rttjuircd is 
protection igaiiiat li^ht 

VltlioUgh the use of aQcstlittic> is contra indicated m cte troubles if 
the pain is severe, novocain in 2 pei lenf volution with the addition of 3 
per < nt adrenilin solution (1 lOOOj mn\ lx used ( ocaiu should bo 
sitiided In tho latter stages of eonjiinctivuis diops of U o per cent 
soluticn of zinc sulphate dropped in the eves thiee tunes daily will give 
relief 

Treatment of the Skin Lesions — iVfler lemoial of tho clothing the 
bodv should bo sponged with coal oil when jms&ible followed b\ a hot bith 
With alknlnio scip Coal oil orkiroiiu w is nvid (jnite extenvnolv in 
France with excellent results 

The early experiments m working on (bo tberapv of mustard burns 
had as their object tho diseovtry of metb ids if trpitmeiit which would 
prevent the formation of blisters after exposure This work was based on 
the principle that the innstaid gas was stiU on the surface of tho skin and 
that the agent used would combine with the substance and render it mnocu 
oua Later, however, when it was asortamed tbat the ^^as probably actesi 
by the intracellular liberation of hvdrocblonc acid it became evident that 
any treatment to be of laliie would have to penetrate the skin and prevent 
t-i a dep,T(e the action of the ^.as With this object m view therefore, 
fflanv substances were tried 

En^jlish investigators reported the following results 

Useless sodium bicarbonate immonia hvdrogcn perovid bleaching 
powder, formaldehyd 

Harmful lodm 

Some benefit carron oil potassium permanganate chloramine T, 
aiucous silver nitrate 5 per cent 
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It was found that chloramine-T used five hours after exposure did not 
preient blisfenng, hut did prc\cnt to n gre Jt cxttnt the dciclopmeut of tLo 
cr^theunfous areas around tho \csiclca It did not present the damage 
already done When using chloramiiu. f as a treatment for gas hums, the 
affected part should he kept moist with a 1 per cent solutiou in 0 5 per 
cent solution of sodium chlond nid applied on lint When the icsiclo 
IS full, it should he opened and the liquid 8<jULczed out The diloramiiie-T 
dressing should he continued for two to three dn^a when it should bo re- 
placed by some protcctno preparation of dusting powder 

Dakin’s solution has il«!o been tried cxteiisneh, and in the mild eases 
of mustard bums has pro\td \cry satisfactorj When used, the parts 
should bo washed with it, or better, iiumcrscd for two hours m strength of 
about 0 5 per cent h^jxiclilorous acid If too irritating, the solution can 
be diluted If much of tlic body surface is burned, the solution can he 
used in tho fonn of a hath, nnd for lesions of the genital organs a sitz bath 
should ho used Tor ordinary burns, compresses of Dakin’s solution or 
slow irrigation gives great relief 

Many ointments of aanous kinds havo been used, but with little effect 
Butyl sahc\lato oiutiuciit contnmnig from 20 per cent to l>0 per cent an 
hydrous wool fat and 25 per cent water relieves the imtation so trouble- 
some m many of these eases, but it lus no cnritno effect Professor 
Angeli (Rome) reported favorably ou the following ointment 

hlanganesc Imolcate 50 gm 

Zme iiiioleate 500 gm 

Linseed oil 500 gm 

The ointment, if applied immediately after mustard comes in contact 
with tho skin, 18 Slid to prevent the formation of blisters, and if applied 
within two hours reduces the seventy of tho burns 

Treatment of Blisters — imber^, Austin and Helmholz recommend 
the following method of treating blisters After opening the blister, a 
piece of rubber dam is placed on fbo anomted surface and folded back on 
a gauze pad, which serves as a protection By this procedure, the granular 
surface is completely bathed in pus and tho healing seems to be accelerated 
with the additional advantage of no thick adherent scab forming 

Tho bum and adjacent area is cleaned with alcohol or ether T e 
blister fluid 13 allowed to escape and adhesive stnps one inch wide are 
applied ov or the surface This dressiug should be changed every two days 
or at longer intervals if there be no discomfort 

Wolfo paints the skin of tho burned and adjacent areas with 
opens the blister with a sterilized needle and aspirates the fluid 1 ® 
bum 13 then covered with a dusting powder of starch and salicylic acid 
Sollmann believes that the opening of tho blister has little influence 
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on the ultimate course of rcco\ti5 He lielievcs that, if opened at all, it 
should be merelj pricked, kaim,, the epidermis in place. This Mill sene 
to form, a scab and in the meantime protect the surface against irntation 
The unopened blisters appear to he much more comfortable than those m 
which the epidermis has been cut anaj 

Treatment of the Respiratory Tract — The first treatment to be admin 
istcred in these case* is for the relief of the couidi '' hich is alwaj s present 
either in a mild or sciere foim accompanied h\ a marked hemoptysis 
caused by (he rupture of the smaller pnlmotiar} vessels If the respiratory 
condition can be controlled at the heginniDQ the danger of secondary in 
fection IS greatly lessened and conyaliscencc is greatly shortened For 
the edema of the uvula and fauces often present, a sprav composed of 
phenol 4 parts, gl^ccnn 30 parts tannic acid 2 parts and water 40 parts 
often gives relief 

la those cases with severe involvement of the larjmx and trachea, the 
following has been found satisfactorv svnipof tolu 4 c c heiom 005 gm 
In some cases it may bo neccssarj to administer hypodermically small 
doses of morphiu 

The ordinary expectorants are of little value If the expectoration is 
purulent, the draining of the lungs and respiratory tract is suggested 
This IS best accomplished by the inversion of the patient — head downward 
from the hips This can be done everv four or fivo hours if necessary 

A subsequent bronchopneumonia following gassing should be treated 
in the usual manner As mustard gas cases are very susceptible to rtspira 
tory infection the pneumonia cases as thev develop should be promptly 
isolated and all possible precautions taken to prevent the spread of the 
infection 

Nasal lesions should be treated hv soda and saline irngation followed 
by the installation of a few drops of the following camphor 0 6o0 men 
thol 0 139, oil of cloves 1 c c liquid petrolatum ad CO c c. — two drops in 
each nostril three times a day 

PnemNosis 

Pew deaths result from fho direct effects of mustard gas When they 
occur they are t'-^cvally due to a secondary infection Tlio conjunctivitis 
one of the most troublc'«om<, condition'* icaponds readily to treatment and 
as a rule clears up in from three to fonr weeks A few of the more ob- 
stinate cases, however may take longer 

Vll laryngeal trouble generally disappears lu from two to three weeks, 
but a funetional aphonia may last some weeks longer Bronchitis usually 
clears up m from ten davs to two weeks The skin lesions are slow in 
healing the extension of the bums ^.overmng each case As a rule the 
average gas cases are fit for duty ui from three to six weeks The stamiug 
of the skin gradually disappears in from three to four months 
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llitrc are no stnous oiginic effects of the stomach or kidnejs In 
some of the more severe cases with excessive bums some Iidnej involve 
meiit be present 


PHYSIOLOGICAL ACTION OP TEAR GAS AND TREATMENT 
THEREOF 

Action — Ihe mimedi itt illict of i trace of the vapor of a lacrimatorv 
gas, or tear gts, ni flie air is profuse w iteniig of the ojes, accompanied bv 
sniaiting If tlie concciitritioii is grt it, flit smirtin^ and pain in the (ves 
mij Ik come lutolorihli rciidciiWo it iiii|)o siblt to keep the eves open 

itli inert astd tontcntnlioiis of tht v ipor otlicr ctfccts inaj become 
manifest, tspeeulis irritation of tlit upper rc«pirifor\ passages, accom 
pained bv a bunini^ scusatiou iii tlit tliroit and coughing IVaiw i is al«) 
often present winch frc«iucjitl^ leads to voiuitnip accorupamtd l»v pain in 
the (pigavtinmi Iscnous symptoms, such is slight mental confii loii and 
torpor, mav also «how tlieiiiselvcs \ftcr removal to pure air these svanp" 
toms ciitiielv di'appcar with (he cvceptioii, in some eases, of redness of (be 
tvcliils mil slight coiijuiittiva, which iiu\ rtiaiin for several hours 
Ihere are no sub'c<iuciit (o\ic effects following exposure to tear gases 
Tho 1 exposed will bo tit to perform their ordinorj duties as soon as the 
primarv effects have pa&std off 

The majoiitv of the litiimatois Iiivt lu iiisfintlv jwwciful effect on 
the t>es at a conccnti ifioii of one part in i million, or even lt«« 

Treatment — lho«e c\jx* c<l to lacriniatoiv gis should be evacuated 
immediatelv to a gas free atmospbere In ordinary cases this will siifiico, 
and the eves will immediatelv recover 

On no account should tin ejes be nibbed or bandioCd, this only irn 
tates them Iiiasnnich as the hands are also contimniated with the gJ' 
thej mav be the means of increasiUt, the amount of infection in fbe e't* 
Vftcr the hands have been fhoroughlv clcaii'scd with soip and water, the 
face niaj be washed, this will remove anj remaining sources of ton 
tamiuatiun 

Those who hive been cxjioscd to the gas should not enter enclosures 
as the t,a3 on tlicir clothing, will serve to gas those therein 

No treatment for nausea and other sjinptoraatic effects is netessarv, 
as these disappear upon removal to pure air 


PHOSPHORUS 


Two forms of phosphoius are used lor war purposes the white and red 
Taken intcmalh in small amounts thev act as violent poisnns and w en 
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<’cmmg ni contact 'with the shin produce severe burns A few hours fol 
lowing the ingestiou of smaU doses of phosphorus a sense of wretchedness 
nau ca, and ciere abdoinni'il piin occuts 

In severe cases the ^oroltlng continues from t«o to three da%s, gen 
eralH foiioMcd h^ jaundice, hendache vtrtip.o delirium comul^ion*’ and 
m seiere eases, death The degree of jaundice depends upon the amount 
taken into the sjatcni The temperature gctieriUj ranges from to 

102°, dropping to aubuorinal just before death 

Ihe nrjno is scant! of jcid iraction hi„b spccitit tjriiifv Jiid contains 
hie hilo acid, albiinun and evidences of epithelium dcstniction The 
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pulso 19 rapid and 'lerj irrcgnlaT paiaHsas of the heart is liable to occur 
at aii> time 

Treatment — Kcraoie the patunt t<> mu c iiitanuiiated atnio pheic 
and tn and fice the sistcni of the poi on The administration of copper 
sulphate acts as a ihciiiic il mtidote t gm m dnided doses ciery hve 
minutes should be gneu until free vomiting occurs (hig • ) 

Piio'spiioris BurNS 

Flnisphonis bunis, often poken of w pattenn^ wound are con 
sidered in the same cstegon with bums caused hi scids and alkalis and 
are of a tenacious character The cellular elcment'i of the tissues with 
which phosphorus conics in contact are destroyed ■with the formation of 
ulcers and sloughs He ding docs not take place until the sloughs entirelv 
disappear which generally requires two to four months 
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With se\cro bums, shod^ is always present 

Treatment — The treatment of phosphorus bums taxes the skill of 
medical men more than anj class of wounds m the realm of medicine 
Shock and pain, if present, must ho relieved — stimulants and salines being 
used for the former and opiates for the latter condition. The best treat 
ment for phosphorus bums consists lu cleansing, the parts with hjdrogca 
dtoxid or some other mild antiseptic, and the application of rubber mem 
branons tissue over the hum together with a thick covermg of sterilized 
dressings 

Tho picnc acid treatment has also proved highly efficacious for bums 
of this character 


AFTER EFFECTS OF WARFARE GASES 

It was realized soon after the cessation of hostilities m tho World War 
that the subject of tho after effects of warfare gas was an important one, 
and to that cud tho medical services of tho armies of tho various countries 
which participated in the War started immediate investigations pertaining 
to the subject. In our own Government a Boird of Medical Officers was 
convened nt Fort Grant, Ilhuois, for (ho purpose of examining all eases 
of returning soldiers cHiming disabilities from tho effects of gas This 
board was known as the Fort Grant Board and during their sc sion they 
carefullv examined, nidniduallj and collectively, over two thousand cases, 
ffnall> clas8if>ing them into tho following groups 

The apparently normal group, which included about CO per cent of the 
total In this group a careful and thorough phvsicil examination faded 
to reveal any abnormalities, expansion of (he chest was normal, breath 
sounds were clear and vesicular, percussion note was negative, and there 
were no moist sounds But, in the face of these apparently normal pby sical 
findings, the men complained of cough, shortness of breath on exertion, 
etc. 

The bronchitic group, which included about 30 per cent of the eases 
examined The findings m these eases were definite and did not differ^ 
tenally from the subacute or chrome bronchitis that were early encountered 
The type of breathing was harsh and high pitched throughout. Expiration 
was prolonged and at times intc rupted, but most pronounced after exercise 
Jloisturo in these cases was abundant There were coarse, moist rales 
rather evenly distributed at the bases of the lungs 

The third group was characterized by the presenco of emphysema On 
expansion the chest seemed moderately ngid, the movements of the dia 
phragm limited, expansion was impaired and accessory muscles were 
thrown into use On palpitation tactile fremitus was markedly dimm 
ished, and m some instances entirely al»ent On percussion a hyper 
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resonant sound was detected On auscultation the breath sounds through 
out the entire chest, except the hronchial areas ■were much diminished 
Vfter a general reiitw of these cases the Board its findings were 
as follows 

That gas iictims irn'spective of the t>pe of gas and the seventy of the 
attach sustained showed no marked predisposition toward active pul 
monarj tuberculosis, or toward the rcactnatum of a healed or quiescent 
pulmouarj lesion 

That gas victims presented little evidence of material destruction of 
lung tissue 

That gas victims with cmphvscmatous svmptoms had a more pro 
tracted convalescence than those of the brondiial group 

Notwithstanding tlie report of the Board in whose findings other 
medical men who had given the subject much stud^ concurred many ex 
soldiers claimed physical ailments due to tuberculosis and other respira 
torj diseases which they attributed to the effects of ^.as 

Since warfare gas was introduced as a surprise weapon contrary to 
the established mihtarj rules of warfare , it has bad a v cry unsav orj repu 
tation, which naturall;) ga\o )t wide publicitv A„ain, the vast amount 
of press attention given it before, during and ince the ^^ar has lent 
a romance to it such as has never before been associated with aiiT 
weapon of war The results produced b> it have been greatly exaggerated 
It IS creditc'd with more dire iniquities than have ever h«n associated 
withanj other war w eapoa Public opinion has become biased — naturally 
so, considering the romance surrounding it the misinformation concerning 
the tjpes and dtgices of wounds produced bv it and the progressive efforts 
on the part of a few who have intentionally presented the wrong phases 
of the subject The result has been a curiously illogical attitude of mind 
on the part of a lar^e number of people 

Warfare gas has become almost a fetish To what extent it should 
bo held respon ible for a great tram of svmptoms of which so many ex 
soldiers complain is an open question and one requiring a solution On 
gas has been placed the blame for every conceivable sort of ailment There 
13 scarcely a functioning organ of the body whose disturbed action at some 
penod has not had gas poisoning as a su^csted cause 
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FOOD POISONING FROM INHERENT VND PUTREFACTIVE 
POISONS 

Willi vm U Fori> 

^ number of diffeniit articles of diet containing: fairh wellknoivu 
poisonous principles of defiuitc cUcmical lomposition winch are the 
product of (be metabolism of the plant or animil consiiimd ire i)oi«oiioua 
to man on ingestion Other articles of diet litconu poiscniona as a result 
of the growth in them of bie,hcr fiiii^i which produce poisonous substances 
\8 examples of tbo first group wc base the poisonous mushrooms which 
ewe their tuxicitv to certain (loisons which ire elilKirated b^ tho plants 
tlum^ohes \s an esaniple of tb< second wc base rse nr other grasses 
which become infected with a particular fungus producing a poisonous 
piinciplc as It dcTclops on the grim this pusonous principle being re- 
sponsible for ergotism, i senoiu disease ni i.urope Finalh wo base a 
third kind of poisoning which rtsnlls fi<mi the use of food materials which 
hare decomposed as the lesult of bacteiial action To this name ptomain 
poisoning has usuallv bien ipplicil m the pist The pfomains ire dc 
rivatnes of proteins which occur m decomposed foods and which are sup- 
posed to represent the jioisonous principles \s an example of this tipe 
wo haie poisoning from milk and its pn>dHcts loc cream iiid cheese and 
from dccajid fish and shellfish The more complcte2\ epidemics of food 
poisoning of this chaiactcr iie studied the picitcr is the amount of en 
dcncc that the cause of the illness is m realits the bictcna which ire 
present m the food and produce infection when the food is taken into the 
alimentary canal In other words food poisoning is m rcilits infeclion 
frem food contimiintcd In bicteni How fir wc must discard the old 
idea that decomposed food is of itself capable of eausnig poisoning apart 
from the action of h ictcrii which bring about the decompo«ition is b% no 
means clear to ia\ In addition we hare occasion dh poisoning from foods 
which contain inherent poisonous pimcipks in small (pianfits but which 
also nn> hare been spoiled at the time of consumption In such instances 
It may be impossible to say whether the poison orij,anall\ present in the 
plant or the substances evolvwl fnm bacterial action are responsible for 
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panied bj sharp pains m the early stages but later by a complete loss of 
sensation 

In the early stages of ergotism of both types premature births and 
abortions are common The recognition of this action of ergot led to its 
extensile use as an oxy toxic, and eventually its emploimeut was forbidden 
by law 

Active Prmciple — Crudo ergot has a threefold action The first is 
that of exciting spasms and is responsible for the coniu?«te cr^oftsm The 
second is that of causing gangrtno and is responsible for the gangrenous 
ergotism. The third action is that upon tho uterus In addition vaso 
constnction and a rise of blood pressure arc caused experimentally in 
animals by active extracts of the drug From time to time labonous at 
tempts hive been made to obtain tho substances responsible for any or all 
of these activities of ergot From the modern point of view ergot is a very 
complicated mixture of substances of which only three have been obtained 
pure and have physiological properties The fir^t of these ergotoxin, ac 
coiding to Kraft, Barger, Carr and Dale, is the active principle and is 
spoeifio for er„ot It is an amorphous alialoid soluble in water with groat 
difficulty The other physiologically active substances, according to 
Bai^r and Dale, aro water soluble ptomaine like bases which either an«e 
in the metabolism of tho plant or arc tho result of bactenol action Re 
«ntlv Spiro has obtained fiom ergot a crystalline base ergoiamxn which 
has all the physiological action of ergot The amorphous ergotoxin is pos 
sibly a decomposition product of crgofamin the active principle 

Treatment — Treatment of ergotism is it best unsatisfactory since 
by tho time symptoms appear the poisons have already combined with the 
affected tissue^ In the beginning of the attack large doses of purgatives 
like calomel are indicated m the hope of causing some elimination of the 
drug through the intestines Surgical procedures apparently have not been 
tried out to any degree but would seem to be adv isable for the relief of the 
permanent contractures In the gangrenous vanetv tho affected tissue 
inay be removed by operation, but in general the actual loss of tissue from 
the gangrene is not as great as is expected and there is some danger that 
more tissue may be removed than is necessary (Robert) 

Potato Poisoxmo 

From time to time epidemics of food poisoning have occurred which 
on tho basis of more or less msuffi'ucnt cpidoratological evidence have 
consumption of potatoes either normal or spoiled 
or diseased m some way kccording to Savage one of the earliest out 
breaks in Great Britain was described in 1840 by Banks In this out 
reak four members of a family of seven individuals were attacked with 
severe abdominal pain constipation, tenderness and pain m anus and 



773 


INHERENT AND PDTREPACTIVE POISONS 

the symptoms shown on ingestion This tjpc of poisoning 13 represented 
potato poisonuig, which is compamtivcl^ rare In this section on food 
poisoning we will discuss cigotism, potato poisoning, rhubarb poisoning, 
and poisoning from milk, fish and shcUhsh, sind from mushrooms 
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From earlj times epidemics of disease with peculiar symptoms have 
occurred m Europe and have been attributed to the uso of foods containing 
llour made from diseased rje, wheat, oats, etc At certain tunes the spores 
found m the asci of a small fungus, Claviccps purpurea, are deposited on 
the jouug seeds of the plants and develop a mycelium of long, spindle- 
shaped, furrowed bodies dark violet in color Ihe consumption of flour 
made from the diseased pi iiits, cbitfl^ r>c, leads to the disease known as 
ergotism Epidemics of ergotism were verj common m Europe in tic 
sixteenth, seventeenth and eighteenth centuries In 18C7 ISOS a severe 
epidemic occurred m East Prussia, one in ISOi in Nauterro, Franci^ one 
ID 1007 lOOS lu Hungary, and m various ^cars smaller epidemics la 
Russia (Robert) Ergotism docs not occur m Amcnem 

Ohnieal Symptoms — Ergotism following the uso of flour made from 
plants infected with Claviccps purpurea manifests itself under a great 
variety of symptoms It is usually desenbed as sixumodie or contulsue 
err/olism and gangrenous ergoUnn since epidemics usually slow one type 
or other of intoxication In certain epidemics, however, both types of 
disease have occurred 

Ergotismus Spasmodicus or Convulsivus — According to ileycr and 
Gottlieb this typo of ergotism begins with a feeling of numbness in tie 
fingers and hands which spreads over the whole body Disturbances of 
the alimentary canal soon set m — vomiting and diarrhea Finally typical 
cramps develop — very painful tonic contractions of tho niuscks They 
affect especially the flexors of the extremities and lead to charactenstic 
contractures Clouic epileptiform convulsions then appear which aro ex 
trcmcly painful and may last for several liours Tho contractures of the 
flexor muscles are permanent and result m marked deformities Finally 
the nervous system is affected, a kind of pseudotabes or imbecility 
dev eloping 

Ergotismus Gangienosus — ^Thva tvpo of intoMcatiou begins m the 
same way with numbness and pnckling of tho fingers, vomiting and 
diarrhea After a few diya a peculiar dry gangrene sets in affecting 
chieflv tho fingers and toes, tho lohea of the ears and tho soft parts of fls 
nose The skm over the affected regions loses its natural color, becomes 
blue black and the epidennis is raised from the underlying tissues Even 
tually a considerable loss of tissue takes place Tho gangrene is accom 



ilORK COMAION FORMS OF lOOD POISOMRG TT--. 

content he found was 1 Si gtn per lo in sprouting and diseased potatoes 
The poisonous dose of solaniu for man la about 0 2 to 0 4 gm of the 
isolated drug (Rothe) aud it is dithcult to see how the small quantities of 
solamum potatoes can gue riM? to the senoua poisoning which imdoubtedlv 
occurs It is believed h\ some authors thit under certain condition? the 
amount cfsolaiuii is grcatlv increased md is present iii such quantitv as to 
explain tic iwisoniiiQ which Ins developed Thus Hairis aud Cochburn 
found potatoes in their epidemic which contaiiud as much as 0 41 gm 
per hj, , regarded b\ them as from hve to six times the nomal amount 
This 13 manifestlj a much groitir content of soiuiiu than Jlever and 
others found and mav hue Ixiii the cause of the illness Aluch more 
striking t-Videnee that solaiiiu is the cause of potato poisoning is brought 
out bv Rothc. who found Iroin 0 34 to 0 4 gm of solanin per kg in the 
same lot of pjtatoca aa can cd the eanditiou biuoc this js about ten times 
the normal anioniit wc mav safeh conclude that its preseme was the 
ctiolu^ieal a^ent in the cpiduuic 

Alore rectnflv the pusence of solamu iii potatoes liis been disregarded 
la the eipl Illation of jiotilo poisoning and th» flicor' put forward that 
the potatoes winch cuiso illm-i are d<conipos«d and iiiiccted with specific 
nucMorgauuins Thus DicuJoiiik found tint the pitito salad was m 
fictid with Bacillus protons and lie regarded tins organism as the cause 
of the poisonni^ Rusciiow iiis stated his belief that the usual cause of 
potato poifcjuing mav be bicteiial inlection since potatoes arc an excellent 
cultuie medium for organisms like l’a< illus tvphosus Bacillus ontentidis 
of Gartner etc Tlicrt is niiKh m fivor of this jwint of view but the 
question is bv no means setthd Iho carefullv studied epidemic of Rothe 
vvould seem to incriiniiiatc solanin as the tulo^icnl agent ni some 
instances 

Treatment — In all instancis of jxitato pnoiuu^ and cspccnih in 
the solanin poisoning from deadlv ui^tsliade U is essential to rid the 
alirucntarv tract as carR as possible <>f anv tc \ic malernh which maj he 
present Tins mav bo accjinphsbeil bv lar^e doses of calomel salts etc 
Morphin m Muall dunes is indicated to eontiol tlic pain but the exsentnl 
thiii^ IS to maintam thi hidv heat m the occasional ctllapse (cspecialh 
m childicul and to cinplov stimulauts freclv when necossirv Tor this 
purpose small doses of strychnia mav Ic emplivcd digitalis to stimulate 
heart action atropin, catfcin <te 

PoiSOMVO FJOVI Rut BABB 

Rhubarb or rlicum tho root of Rbeum cithcinale contains a large 
amount of tannic acid and a cathartic pmbablv a c mpouud of oxvanfhra 
quinone In small qu mtitics the eonstipatmg effect of the t mnic acid is 
manifested In large quantities ibo plant acts as a violent cathartic pro- 
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rectum, uearh complete suppression of urmc and collapse The illness 
was ascribed to the u o of potatoes ulucli were eoMreil with black spots — 
possibly of dcca'i Such ipidcuiics ln\c now ouh historical interest to 
us as indicating the source of the usual belief tint potatoes inn be a 
cause of food poisoning Modem iiist iiites of ]>otJto poisoning ha\e been 
reported it kiiptli bj Corfiil, lu who has dc cribcd an outbreak 

atrcctnij, 101 soldicis iiiJ b> ‘^Llmiudcbcip, in 18')j, who his dtscnbid 
four outbrciks nnoiig, soldiers in i^irrisoii, one imohiiio J57 indiujiuls, 
one 90, one 12 j and another 41 la the totil 710 there were no dciths 
btill more ricciitlj Pfuhl, IbO*), dcsciikd an ipidcniic m winch iC 
soldiers were affected, sailed {X)l itoes I>liiIq rCo'rdid is the cause of the 
illness Dicuduniie in 1904, has rc{H>ittd a ■eomcwliat simil ir imfbnak 
at lliiuinclburg in 1903 lueohin^ fioiii 1130 to IbO soldiers wiio dcvclopctl 
seecic gastro intcatuml a^uiptoins, \oiuitiiio, diarrhea, ht idaclie and col 
lapse two hours ifter citing a diiiiitr iii which potato salad was serred 
A much more dchiiito lusl nice of poisomiig which can bo attributed to 
potatoes IS that leenifh slinlied b\ iliiris iiid Cnikburn (hc ''■n ' oO, 
pioC 14>) In ^o^clllLK.r ol jKrons m OIav>" dtuked, 

of whom a child of Jut >cars died Iho attacks listed from a few hours 
to from two to three d with sMuploins of lie id iclie, loiuiliUe, diarrhea 
and debilitv iiic fital cisc died e>f str iiigul itioii of tho bowel thought 
to be duo to the eitremo rctchiii^ iiid loiiiitiUe, Ibe oul} article of diet 
which was eaten lu C'omiiiou ba tiic affeeti<l mdiMduals w is potitocs 
Mote ucetitU Rotli has studied ui outbreak in I eipzig winch is tho must 
chiractcriatie and coiiiiuciiij, lien, 14 pcrMiiis were alfeeted with lery 
seicro abdominil pun, lomitnio and diirrlici about an hour after eating 
potatoes botli raw and cooked 

Potato poisoiiiiio 18 practiciJIj iiiikiiowu in Vmenca 
Etiology of Potato Poisoning — We hue no cut im knowledge of the 
uuderljiHo factois by \iifuc of which [wtitoes ma^ become poisonous, 
but two ciplauatious haee been suggested In the fiist place potatoes 
under normal conditions contain sohuKii a |Keulur poiaonons principle 
resembhn^ siiwnin lud often described as a ^huosidil alkaloid bolamn 
is the actin principle of deadly iiightohade, bolamuu nigrum and of bitter 
sweet, Soliiiiiu diilciniari The beiius of eueli plants aio intcnseh 
poisonous on in,,estioti and arc not uncommonly the cause of fatal lutotica 
tion in louiij, cliildnn who tit them iiiu!\eitentK AeeoriliUf. to Miuii, 
1908 the chief siiiiptoms arc lomitiiit, md diUTlica, pain in the stomach, 
cramps m the legs, with clonic spnaus dilit itioii of the pupils, pallor, cold 
ness of extremities, collapse, hallucmition and coma Under nonnnl con 
ditions the potato Solanmu tuberosum, btloiic.uig to the simc gifup as 
nightshade and bitter sweet, contains an nppi'cciible amount of solauin 
According to Meyer 1895, tho solauin eontent larics with tho season, 
being 0 04 per kg in winter and 0 llO gm in «!iimmor The hijicst 



MORE COMMON FORMS OF FOOD POISONING 771 

kniruid suffer from uauscu and romiting and palpitation of the heart 
oi: oscular enertion thej maj also ^ die ptcMiar tremWing palhogno 

“Thfe?otoT«mblos and nnjk s.ehnes, has ten tniich discussed 
For learsTShef iias entertained in rtinn.rie. nhere die disuse « 
euJcLe that it iias due to pasturing catde m “f J 

could ted on poisonous plants I. a result of sud. ‘*'2“ 

.a intoaication gi.uig off the poisonous sutesnee ^ “ iteutog 
many poisonous plants irort suggested a. the cause of «“'> 'w tost 
the iihito snakeroot (Eupatoienin urtinrfoliuml poison ny ' yuum 

Ta^toi^fou W (Cite^^ r„d pomonoos J*»™es and 

iteeU uonld then he an mfeot.on and not a food ^ to the 

Curti, and Wolfe and also Matsb and Clairton too“ 

abundance of atliile snakeroot (Etipatonum “'•'“f”'™'™ ' „„„ 
laJod rich pasture lands where tlie ^TaiiBg of ra i j-j vioon thi 
trembles Iher sboived eapenmentallj that ^tde and t''«P<^2rS "ct 
plant deaelopcd trembles and often died of the condition FinaUy Sacte 
L. able to^itou rabbit, acutely by tbo owl administration of an ate 

Lolic and an ctheMliloroform extract of this p an « _ .nwestiea. 

The ubject of trembles and m.lk sickness requires further vnrestigs 

tion before its etiology is cleared up , . .u inV, m not 

Milk sieknes, is noyr so rare m Amrnea " ^c 

often called upon to treat cas^ “.Vddle'wist Vv’hcn'’cayes do otout it 
eutljiufe connttj district, of tbe „ mtoaieation arising 

13 essential to bear in mind that nnlih sichnc^ 

from .be absorption of poison. liSteu” 

man\ instances the acute sjmptonis sub ulc ^aavnr^nlti It is 

dtielops P»“'‘"=“’ “°'"”^’rfMubrb,‘"e™Tl°te iange m the 

necessary to remoie this source d tioane ui v nittrlit 

patient, diet, especially a, legards mdk butter and "‘l “heye 

come irom sick animals In the acute stages it la impc 

the obstinate constipation aud to empty the g^atro-m e® naticnts 

complete^ as po.aiblo bi free catharsis In the chronic 

need proper uourisliincnt ttuics, and complete free 

exertion until the poisonous sohbtaBccs sre ciimm^ rom i 

Decomposed Milk— Occa ionsll> altaohs of food f f 1 

gastro-intestiusl symptoms lomitinit disrrhea soi,cre cramp i I -j. 

pain and collapse h-ivo been attnbated to the consumption o _ 

has undErgono putrefactive decomposition Th s t\pc o o po 
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diiemg sometimes n painful \nfc15 diarrhea This is not usually accom 
panied bj uiito\\ard symptoms and subsides epoutanoouslj Occasionally 
poisoning from oxalic aeid has been reported as the result of eating the 
Ica\c3 or roots of the rhubarb plant (Doauo) 


PorSOMXQ FTOM AIlLK AiD illLK PltODUCTS 

Under ordinan circumstances cow’s milk is one of the most valuable 
of our foods containing the various mitritiic materials which are essential 
for a balanced diet and for Ibe maiutcnancc of health Under certain 
conditions by no iiiljus well understood it may become poisonous to man 
on ingestion and gno nse to serious illness and even death This change 
m the character of tiic niilk may be due to di^ca'sc m the ammals from 
which it 13 obtained or to the growth in the milk of contaminating bacteria 
which cause the development of poisonous substances 

Milk from Diseased Animals (Milk Sickness) —Milk from cows «iif 
fenng from foot and mouth disease, tuberculosis of the udder, etc, is 
commonly believed to be pomnous to man on ingestion Such imik 
harbors pathogenic organicnis wbicU arc vinilciit to man so it is impossible 
to determine wlictlicr the poi^soneus effects are iho result of the ingestion 
of the milk as such or the result of the infection set up when the pathogenic 
bacteria are introduced into fbc alimentary canal Probably the only 
dcdnito lustancc of milk coutaiuuig poisons actually derived from the 
animal is that extremely interesting and now fortunately rare condition 
known as milk sickness associated with a disease of cuttle ond sheep kuoun 
as trembles Alilk sickness aud ticmblcs were formerly very common in 
America, especially in North Carolina, Kentucky and Tennessee and m 
parts of Indiana and Illinois In trembles of cattle, m which species 
only it has been adequately described, the onset is noticeable The animals 
begin to mope and droop, walk more slowly than normally, falter m their 
gait and aro obstinately constipated The eyes aro red and injected 
They show extreme muscular weakness and tremble violently on muscular 
exertion. They are often veiy imlablo aud disposed to fight This 
trembling stage is followed by exhaustion and paralysis The animals 
have frcqueutlv a foul odor They dio of exhaustion The milk and 
butter from cattle suffering from trembles is poisonous to man, producing 
a characteristic chain of symptoms In acute eases the patients have 
prolonged violent vomiting, obstinate constipation, headache and excessive 
thirst with stiffness of the limbs They may develop great weakness an 
debility, labored respiration, paralysis of the mfcstiucs and subuorma 
temperature The breath, sometimes has a garlicky odor Death may 
occur in the acute stages or the patients may develoj) a subacute or chronic 
form of the disease known as 'slows” Such patients are weak an 
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tires calomel or saline and attention "be directed to the patient s general 
condition Efforts should be made to maintain the bod\ temperature and 
stimulants should be administered freeh It must alwaxs be borne m 
mmd, hov.e\er that the acute jjastcj-mtestiml symptoms maj represent 
onh the first stage m nifcttioii’i esptciallr from orj,niisnis like the tjphoid 
bacillus or paritrphnid bacilli The plnsicnu should he on his guaid 
therefore and submit the e\ icnatiou to eniful examination for the 
tiphoid and the paratyphoid biciUns, and the blood to agglutination te«f3 
for these organisms In j^cueral the powbilitr of Asiatic ibolera may be 
(hmiiuttd siiiCG tins disease docs not exist in tins ‘oiintry iich cases 
as do occur being tju^hl at quarantine \« a nntter of medical impor 
fance boueyer it should be umimbered tbst in a iitimhcr of epidemics 
of cholera tlio first feiv cases were regardod as ptouiain poisoning the 
diagnosis of cholera being established only when a bactcnolOe,ic3l examina 
turn of the dejecta uaa made 


PoibONixo FTOM Fisk 


Certain yarioties of lisli have been kunnn from early times to be 
poisonous on ingestion tbc condition beiii„ described as ichthyismus or 
lelitLjctoxiain lUc tlesli of the tisU and the infernal organs may contain 
virulent loisons as m the case of the poisonous tropical fish yyhich harbors 
the substance kiionu as fu^n Or the roe of edible fish mav become 
poisonous during the spawning season as with Baibus fiuviatilis In 
addition to these tvjics of poisoning, which vnll le considered in the section 
on fropieil bish illuo s uiav develop from the use of fish which uiidtr 
normal ccnditions are perfectly healthful hut yvhich are either decomposed 
or uhicli arc infected with bacteria patliogenvc to maw Definite instances 
of this type of fish poisoning are omovvhat rare esi>eciilh in kmerica 
and are beciiming still more seldom with the enforcement of pnper public 
health regulations As tharadenstic outbreaks mav be mentioned that 
vtiidicd by \nistamow and Ixonsf inoff uid cifeil bv Now apparently due 
to four different kinds of fish the outbreak reported by David from 
bcrriiij,3 the ones dcbcnbtd bv Llrich and Vbiahani fiom pike cited by 
Ru.liard«ou and the instance of poisoning fiom canned salmon given by 
^aUjjhan In ill these cases the patients exhibited svniptoms typical 
of food {Hiisomng Toiaitiiig diarrhea abdominal pain weakness with 
•■ccasional svmptoins referable to the neivoiis sysUm such as difficulty 
de^^lutition dislurbancts of vision The svmptoms came on from 
eighteen to twenty fourhouis after consumption of the poisonous material 
and usually subsided lu a week to ten davs Death was icrv rare in 
these outbreaks 


In 


The etiology of these instances of fish poisoning is somewhat obscure 
some instances as in the outbreak of 28 cases from eating pike reported 
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IS usuall> spokeu of aa ^ ilactotoxiain It %va3 formerly raucli more fre- 
qiientl} reported tinu at picstut V clniactonstic outbreak liaa been 
described b\ Yauglmi litre 4 iiiduidtials Mere scrioiislj poisoned bv 
milk, 3 of tlie patients dMii^ Tht outspoken s^Tnptonis were lomiting, 
great prostrition, stupor, rapid and weak pulse, slight dilatation of the 
pupils of the c\C3 rapid rt piration, dift]cult\ ni deglutition Other 
instances of milk poi-'onm^ hut beta reported b\ Newton and Wallace, 
Schcarer, Firth and Caniinau 

111 fhest inst nitta of milk poisunaij, it i> iisu ilh bilic%td that hi^hlj 
Mruicnt substaiicca utrt di\iloptd lu the milk as i result of peculiar 
or extcssnt bacttri il coiit mini itiou and fiom some of the eimplcs the 
poisonous ptoiiiaui tMxifOMcoii, diseoaertd h\ \ iiighiii in chce«ie, was 
Isolated 


Among milk pioducts clittsc and ict ere mi aio not infreiiucntU the 
cause of food poisonm^ V tvpieal ontbrcik of cheese poisoning was 
reported bj Wallace md IXiolillIc In this oiitbreik some oO uidmduala 
were affected Ibe sMuptoins came on from two to fi\c hours after 
eating the cheese and consisted of lomitiiie and diarrhea, \crtigo, chills 
with pain 111 the epigistriiiin, cramps in the feet iiiel li'gs and marked 
prostration Tins poi^oniu,, was ilso attributed to fyrotoxjcon Cases of 
poisoning ftoni le eie mi h iic been reported b\ \ au^h in inJ and 
Schcarer wlio found tMoto\icon m nmnerous sauijilcs, ami 1>\ Vaughan 
and Perkins wlio obtained another highly toxic heat resistant substance 
from the material examined 


At the present time the instances of poisoning from milk and milk 
products (.apart from milk sickness) are usiia)l;> explained on the basis 
of bacterial nifcetiun oiir earlier eionceptioii of ptomain ])oisoning haaing 
been largeh discaidcd in faaor of the aicu that induidiuls who are taken 
ill after eating these \ inoiis proilncta aic usualh ^iiffenut, fioui t>phoid 
foier, paratephoid feiei or Gaitlici bacillus infection It must be ad 
mitted that the more cxlijustuclj so called food pouomng is studied, the 
more it falls into tins categorv \t the sime time it <5houId be rcrncm 


bered that of all foods milk and its products are most open to coutamina 
tioa b> bacteria of all sorts and descriptions and offer the most faiorahle 
nidus for thoir deiclopment Among the bacteria which are norinain 
present in milk icsistint spoic bearing bacilli aic alwa%s found a« wis 
orignialh pointed out b\ Fliigge and spore beanrig anaerobes as was first 
shown bj Brown Under certain eiicumstanccs some of the^e bactena 
multiph in milk and piodiice true toxins, as was «howu b} Ford an 
Lawrence for Bicilliis wclchii It is entireh possible that other toxw 
or poisonous substances ro u be produced in milk as it decomposes and 
the etiological ic,cnt in milk poisoning 

Treatment — In poiaonm^ from decomposed or infected milk c 
intestines should be freed fiom the iratatin,, materials bs means of purg^ 
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Innpliagosue and that in lAiall the Bvmptoms follow the consumption o£ 
pKsnmfbS^ decomposed shellfisli, tke urtimna and edema subside rapidlv 
Ld in from two to three daja the patient, are restored to complete health 
Much more serious than these cases of urticaria and edema are the 
outbreaks of severe poisoning winch folio, the use of badlj 
mns els or oysters The ncU known eases t.hich oeenrred at W.lhetas 
baieu m 18Si, observed hi Schmidtinann and leported by \ irchnn, may 
be cited as cvamplea of this type of poi omn Hen. tho illness camo on 
in a few honr. after coobe-d mussels (SlltJus edul.s) were eaten, be 
stmptoms being refemhlo ebiedj to tho nervous a, stem 

of a feeling of oonatrietion in month lips and neck bnrmng priAlv sitisa 

lions in hands and feet, giddiness rcsfltssnesa and pneral eaeitotion 1 ke 

aenlo alcoholism The pupils of the eves .ere dilated, spceeh Mimlt 

These symptoms were followed h) dlzaimss nausea vomiting numbras 

of the hmhs and a feeling of snffocat.on In 3 instanec. death o»u™ 

in from three to tne days after eating the mussels In the 

the patients developed abundant perspiration and drowsiness skepng off 

the eject. e£ the l»tsons m a few hour, From the poisonous mus el. 

coneerntd m this outbreak. Briefer isolated scvonl 

one of which proved to bo poisonous to animal, inducing tho 

toms as tho killed mussels produced m man To this poisonous ptomain 

Bnegcr gaM3 the name mjulotoxin 

finoro recent instance of poisoning of this tvpe was repoikd by Polfo 
m 1004 Hero 2 sailors ate mussels vvhieli had teen gattered from towage 
polluted water, but which had been repeatedly washed and 
rooked m several change, of water Four houro alter tho mussel, v m 
eaten tho patient, began to he diay, were unable to stand '■■i s' 
abdominal pain with distention mental cscitcmont like alcoholio 
and a feeling of constriction in the neck, with drvnoss o e roa 
had no fever One individual died m am houra in dclir.nm and syncope 
With parahsis of lh(* respiration The other rcco^tre n ano er on 
break refvrrod to bj 1 patient died hftecn minutes after a meal of 

boiled mussels , , _ . 

This tv pc of shellfish poisoning hna also teen traced to the consumption 
of oysters, a. m the instance reported b, Brosch Hero one evraing a 
man ate o\ster3 which wero known to be polluted an w ic a a a 
taste Tho next da) he was sick with a scicre headacho and a pain in 
tho side Ho deicloped diflicult\ of speech salivation cianosio, inabihty 
to walk and inabilitv to voidnnne The pupil of his right eje j 

ptosis of tho hd del eloped, deglutition bccomo impo^ible He cliea 
of parahs.s of tho re piration within twelve hours after eating the outers 
At autops) tie liver was fatty, the heart mustlc and kidnev epithelium 
showed parenchjmatons dcetncration >0 poisons were found m the 
bod) and no bacterial infoctton of the oi^ns 
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hy AbnLim, the fish were mfcctcd hactcna of the Gartner group 
(Bacillus cntcritidis) which, howcur, were not isolated from the stools 
of tho affected iiidividinls Ibis instance of fish poisoning uia^ thus be 
correlated with poisoning from meat infected w ith Gartner bacilli In the 
cases reported by Ulnch alao Bacillus piut^phosus B w is isolated from 
tho blood of 2 pitients while positne a,.o^utniatioii tests for this organism 
were gnen h\ tho blood of 4 other patients In other instances, as in the 
cases reported In \nistamow, tho fish showed no outward sign of dccom 
position but were hcaaih infected with various tjpes of intestinal and 
putrefactive haeftrn, capccialh Bacillus eoli and Bacillus proteus vulgaris 

Finally wo have the mtoresting observations of IConstanofI (cited by 
Novy) who studied the inatenil from a ‘•turgeon, tho consumption of 
which was followed bv tho death of 2 individuals The fish showed no 
living bacteria hut had been malted up to la fi per cent NaCl Konstanoff 
further showed experimentally that batUna jntrodiatd into fish whai 
were subscqucutlj salted dad out in short penods (twenty davs) The 
poisonous properties of such called fish must therefore bo attributed to 
bacterial changes in the frech fish as a result of which some kind of tozio 
substance is produced which survives the salting It is dithcult to bring 
such ohsen itioiis into Into with the present expianatjon of aU fish poison 
ing as infections 

Poisoning from Shellfish— dWytilotozism — Poisoning from shellfish 
such as muscels, ovsters, lobsters and crabs is not very uncommon, the 
cases exhibiting a great vanctv of svmptoms and differing markedly in 
seventv In some lustauecs tho pitieuts develop a peculiar urticaria 
accompanied bv a diffuse edema of tho skin after eating fredi shellfish 
which show no signs of decomposition llcre appvreutlv the individuals 
have a special susceptibility to some chemical substaiico la tho shellfish, 
probably the peculiar lyraphagogue nonnallv pusciit in crabs and first 
investigated bv Hcidenliam This Ivmphagoguc was obtained by Hciden 
ham from the frc<>h tissues of crabs aud cannot bo regarded m any sen’O 
as a decomposition product In other instances, individuals develop 
almost the same type of intoxication after tho consumption of certain 
shellfish, showing an extensive urticaria with widespread edema of the 
skm These patients are not abnormally sensitive to shellfish, arc often m 
the habit of eating them and show symptoms of intoxication only when 
the shellfish they cat happen to he spoiled or decomposed We have no 
satisfactory explanation of tho etiobgy of this typo of shellfish poisoning 
but the lymphagogue normally present is evudcutly greatly increased under 
certain circumstances, possibly os the result of decomposition This is 
further suggested by the occasional occurreiice of vague gastro mtcstina 
symptoms which point to tho presence of some substance which acts as an 
irritant to the gastro intestinal mucosa In Loth tv pcs of poisoning tha 
in which the patients have an abnormal susceptibility to Ilcidcnhams 
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tioiis ami Inuidrtds of tliovisands of <1 dims arc ime^ted in it iliishroouis 
are valued tlnefli for tbcii delicious tistc and “ironn and in coii';tqiicncc 
are employed priucipall} a^ dietarv accessories flieir use honeier is 
1)\ no means confined to tliose who punhi t tliein in the markets Durnij, 
the simnuer mouths colltelors se^mr the neioels and fields looking e\cr\ 
nlicre for the edible \aiicties and the just teu or fifteen jeara have seen 
tlieir use inoiease greith TJiiv i piifli due to the ororfin/afion of cicril 
dills such as the Boston !Maco!ogical Club uhich Ins had regular exhibits 
of edible fiuijji during the warm seism has gieath stimulated interest 
m this subject in Xcw En^laiid lud ha hteii tin iiii ins of disacmiiiatiu^, 
accurate knowkdQC throughout the tinted Stjt s Vt the same tune the 
Department of Igriculturc m Washingtiu his hid several well known 
experts at work on fungi and mr Micntihe knowledge of them has been 
made much more ex ict 

Serious poisoning from niu hroonw an es without exception from mis 
faking the poisonous foious popularh known is toad«taols for tho edible 
forms and occurs alinj t eiitireU aiimn^ e dlceU is There are onlj a few 
instauecs of poisoning flora imidiioims piiiihascd in onr markets In 
some cities competent market m pictoia ii« it hand to decide upon the 
character of those offf red for sale hut the it il t in e it our lack of poison 
mg from purchased luatcrnl Iks in the tut tint niarkft mushrooms aio 
almost without exception citlliialfd nnislnoiin Onh i few species are 
capable of artificial piopagitiou ind in «eu«ral llio piwn used in the 
licds for thtir piopagation is the n vcclimn of Vgaricus ciinpestris the 
meadow mushr oni or a acn do eh relatid pecies Ruth other forms 
mac glow 111 tlieeo beds and one or two ci es of poisniiii^ have arisen 
from the inclueiou of a few jMiisonous pliuta lu a lot of market mushrooms 
J<o serious instances of jxnse'iimg of this diirMter and no fitahties have 
been uported fnnn this eilist Simitimes mushrooms arc purchased 
by hotels and clubs from imlisci nmii itc eolleetora and an occaaioual case 
of poisoning may be traced to the f iilurc ot proper idenfific itioii Jhc 
practice of buviiig fungi from am hut well reogniscd sources is alvvavs 
fraught with danger and should ho ivoidid AIii hroora poisoning arises 
almost eutirdv fioin the use of fonus vvhieli under iionnil circumstances 
contain mb tames lujiirions to man on ingestion Rarch edible forms 
mav be decomposed when eaten and piodiicc i mild t>pe of food poisoniiig 
bueh cases arc rare and not attended with fitahties Contrar> to our 
earlier Wlicf the number of poisonous fmm or tc idatooh is ipiitc largo 
It was fniiicrh taught that practicilh the oiilv jioisonous species were 
the vvhitc-sjxired amiiiitis Vniimta inuscaria iiid Amanita phalloides 
The experience of recent ycirs however ml e pecnlh the more nr less 
careful laberatorv oxainuiatiou of a lar^i amount ol material has shovvni 
that there art mam other poisoaoua forms \t the sime time during the 
3to lAar, owing to the food seareitv miishiex ms wire u e-d in great 
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■\Vo ln\o no iccunfo iiiowlcdeC of tht ctiolo^^ of this t>pc of sliellfisli 
IKdsomiio It IS hiiowH tint iii sonic iiistuiccs the sliJlfisli hive ken 
e,athcml from son 'i^.v-polhitcd naters md it is j^ciienl]^ ns«umcd that 
some t\po of bacttnal dicompositiou hns tiUii plicc m them is a result 
of w hicli ^ iiulciit poisons ait pimliutd It is sitpiificant that thtse poisons 
ire heat resistant and nitlistmd tlion)iij,h cooking 

V third tape of shellfish pnsoiiiiig occiin in ninth the siiiiptoms are 
refcrahlo to the iliiiuntaiv ciiul 11 k\ consist of aomitin^, diarrhea 
ihdoinunl pain and toint on st\ti il Lours ifttr citing the «ihtllfi«li This 
t\pc of nufiloto^i<im eorribjwiida to the oidinir> t^jic of food poisouiUg 
uid la not nsmlh seatit ^\ t know notlim^ of its ctioloj,! 

Finalh it niu^ be noteti tint there is a nidtspicad popular klicf in 
Amcnca tint poisoning from dctonnKiM.d lolistcra and lioth hard and soft 
crabs IS apt to be «eriou3 and sumclimcs fata! \ctual case reports to 
icnf^ tins belief are I ickuig 

Treatment — The treatment of dsli |x)mijing ind «hcllfi‘‘)i poisoiiuiB 
must follow geiKrd hues It is essential to empt\ the stomach and lutoa 
tines thoroughh b^ laia^e uni free cJtIi'irsi4, to iise stnniiluits carli and 
iiniiitam tlio lwd\ tcniperaliire, to watch the ictioii of the Leirt cirefulh 
and use cardiac stiniulauts carl^ and npcatedl) In atuft heart failure 
direct injection o' ''Ucli dnigs as ^tropli uitlun into the ciitiihtion or c'cii 
the hoait imisclc ui> hue to be cinjdo^ed \s in other tjpea of fond 
Iioisoimie, the plnsiciau -iliould remember that the acute i^inptums 3ua\ 
roprosont the onset of iiifeclion nith some such oiganisins as the tiphoil 
bacillus tlio Gartner bacillua oi the piratiplioid bicilliis The afools 
should be subjcitcd to careful bactonolo^icd cxunin itioii, blood cultures 
be taken and the blood e\aroi»id for agglutinins ai^aiiist a niimkr of 
organisms Fiualh it is well to bear iii iimid that acute nietlnl alcohd 
poisoning maj simulate seierc food poisniuug This is illustrated b} the 
se\eie outbreak of inctbjl alcohol poisomn^ some joirs ago lu Berlin 
Here the first few eases reported wtie regarded as me it poisoning due to 
the Gartner bacillus Onh when the eases coutniucJ to conic to lii^ht was 
it finalh shown that the> had all ongiiiited finni the U'se of cognac am 
tamiDj, methjl alcohol aud sened m a paiticular dramshop 

ilUbUrOOM POISOM^O 

Well 01 er a thousand species of mushrooms or fungi are edible and a 
considerable number of these, the meadow mushroom, tho puffballs and the 
morels, are in common uso in Vmenca Certain tepcs of agaru , “'uc 
as kgaricus canipestns, the rocidow mushroom, are now cultnated m 
quantite and are offered for sale m the markets of nearly ah larger 
cities espccialh alon„ the Atlantic seaboard In a few states such as 
Pennsahanm and Ohio the muahroom iiidustn has attained large p^f>po^ 
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hours, from cioht to ten Thcj aro ushered »n b> v lolent attacks of vomit 
ing and diarrhea ivith intense cramplike pains in the abdomen This 
Molent mitial attack lasts from two to three hours after which the symp- 
toms ameliorate only to return after a remission of from six to eight 
hours The succeeding attack is apt to be more seveie than the primary 
OBe, the pain being almost unbearable the vomiting and diarrhea almost 
uncontrollable In tho fatal cases periods cf remission alternate with 
severe attacks of pain the diarrhea keeps up and various other symptoms 
deielop They ma\ relate to the nervous system consisting of convulsive 
movements or cliaracteristic convulsions twitching of the muscles of the 
face and limbs, rarely pupillary changes The extreme suffering bnngs 
on a peculiar hippocratic facies knowm as la face vulteuse ' and seen 
almost without exception in the fatal cases Renal symptoms are com 
mon much more so than ongmally suppo«cd The urine is scanty and 
contains albumin and casts Renal function tests indicate only a small 
lecrctiUj, power left for tho kidney tissue Not infrequently complete 
aiiuresis develops In fatal cases death may occur after from three to fivo 
days la other instances chronic intoxication develop* the patients dying 
infromfour to SIX weeks, usually of nephritis In the cases which recover, 
the initial attack of vomiting, diarrhea and pain is not followed by seo* 
ondary attacks, the patients gradually improve and are slowly restored 
to health Tho mortality of Amanita pballoides poisoning is high Tho 
plants hare on excellent taslo and arc often eaten in large quantities 
In some instances every individual who partakes of the meal containing 
them may die In other instances smaller quantities are eaten and the 
individuals recover after the initial attack The seventy of the intoxica 
tioa bears a definite ratio to the amount of poison ingested, except that 
young children are partieularJv susceptible Several instances aro on 
record where small children have died in from two to three days from 
eating bread soaked m the juice of the cooked amaait'is (Pfrom) Raw 
kmanita pballoides aro intcnsclv poisonous people dvin^ from eating 
small portions of a single plant (Plowngjit) Cooking does not destroy 
tho poisonous properties of this species which is poisonous also to dogs 
and cats kbout hvlf tho cases of Vmamta phallouUs tenuinate fatally 
according to tho statistics gathered recently fiom large senes of cases 
At autopsy tho lesions in \manita pballoides intoxication are char 
actcnstic. They have been studied recently with considerable care by 
Schiirer, Fahr Schmidt, Herzog -md Miller Tliey consist esentially of 
mi intense tissue destruction followed by a deposition of fat This fatty 
change is most noticeable in the liver m which the fat is greatly increased 
BO that tho Iner resembles tho fatty liver of phn«phorou3 poisoning Tho 
kidneys aro diseased showing a necrosis of tho epithelium of tho various 
tubules and a marked deposition of fat Similar necrosis and fatty deposit 
IS found in both voluntary and involuntary muscles Tho blood itself 
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(junntity and variety m Central Earopo and ca^cs of poisoning were com 
mon lioth from mcII known species and from species not previouslj used 
as food whicli proicd to be poisonous Recent reports m the European 
medical journals haie gi\eu us quite anew point of view as to the number 
which are harmful, and as to the type of lesions in individuals dying from 
mushroom intoMcation Altogether there nro about 80 species or varieties 
which either have been found poisonous to man, or which on laboratory 
examination have been shown to contain poisonous ingredients ideutical 
with those m our well known poisonous species A few of these will be 
considered here as examples of types of mushroom poisoniiio which the 
physician must recognize The disease is rare in iVmcrica as compared 
with illness from other eau<‘C3 such as the infections As a type of food 
poisoning, however, it may he regarded as very frequent Probably a 
hundred deaths occur every year and several hundred cases The total 
number is thus moro than the minibcr of cases of food poisoning from any 
other cause Only a few of the cases are ever reported in medical journals 
but the lay press giv cs acconuts every summer of families which haro bccu 
poisoned from toadstools The number of cases has increased markedly 
m this country within the past few years owing to tho large influx of 
immigrants from Central and Southeastern Europe These people are 
familiar with fungi in their ovni country and gather poisonous species 
vyhich in America csimblc tho odiblo species of Europe m habitat, color 
and size At the siino t mo every summer bniigs to light a fevy cases 
among those colkctora who insist on tning out new varieties or varieties 
not clearly identified and who suffer the con«equenco of their temerity 
The identification of nuishrooins is difficult except for an expert botanist, 
the classification depending in tho mam upon tho color of the sporc« 
Poisoning with Oholenfonn Symptoms — Rv far the most frequent 
cause of mushroom poi<<oiiiiig, especially of the severe type with a high 
proportion of fatalities, is Amanita phalloidcs This is known usually 
as the white or deadly amanita It grows in the woods during tho entire 
summer from early June to late October but is more abundant in August 
and September It vanes m height from 3 to 8 inches, is white in color, 
except for the upper surface of the top or pileiis which may be smo c 
colored, gray isb, pale y ellovv or greenish Tho under surface of the pileus 
13 provided with a senes of gills, also white, which are covered with white 
spores Tho lower end of the stalk lies m a peculiar expansion which is 
known as the poison cup This la often deep m the ground and the p au 
may sometimes bo gathered without the realization that this cup is presen 
A smaller form of Amanita pbalbidcs, Amanita verna, is pure white and 
s popularly known as tho “destroying angel” Hiis was originally e 
scribed as a spring form but we novy know that it grows during a 
warm weather - 

In poisouiDo by Amanita phalloidcs the symptoms come on m a 
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Amanita niuscana is i tsih rccOt,iiizcd tMii uu\pi.rieiic€d collw 
tors 

Poi«onmg Vmaiiita iniiscjrn was qmtt fuquent lu earlj times 
before the poisonous constituents were thorou^hh studied and was fre 
quenth attended b> fatalities In recent \ear8 dt ith from its ingestion 
has become nr? rare Diinii^ die penod of flic -ir instances of poison 
mg from it were reported m considerable uumlieis from tlie eastern part 
of Germane and from the contiguous district of leu«sia lu the latter 
eountry indeed Amanita muscarn Ins a]wa>s h^iired as a eiuse of death 
owing to tlie use of niuscaria dccocfioii*! uiiou^ the Koraks to induc" 
drunkenness 

Inpoisjmngbi Amanita muscjria the s\mpfim bc„iu to appear from 
two to three hoius after the fungi are e iten Ibi i v l^^ j,icatl> m iii 
tensity and lu charaetoristie* Tlic^ Ik u<htred iii by a Molcnt 
attack of nausea ^oinitin,, and clunhci Jht purging ma^ be veryseieri. 
and accoinpauud by uiteusc abdeuuiii <t pjiii lucentinenee of urine miy 
oca«innally op]Kdi as well ns sdiration -iiid lioiinatioii Ocular ayinp 
toms aro pncticalh alw ns present the pupiU Itetiig coiitnctcd and pm 
point Ihcro la usualU a piofmc (ler^pii itimi After this piclimniai'y 
attack the simptoins iua\ MiliMde eeiuplptele in i tew lumis the piticnt 
sinking into a piofouinl sleep and aw ikm^. exli malrd but otherwise well 
the next di\ In other caocs (hose puliminirc SMuptoriis subside and 
ahnei«t immediateU stinptom^ an e iuJm itiu^ profound derdii^ement ot 
tho nervous 8\ fell) Tiu\ c >ii«ist of ocul ir < Inn^e fri«inu9 cniiMilsioiis 
and coma llio coiimiNioiis may bce\(roiueh Molciit in one classic case 
tho bed upon wliieli the patient wos King Ikih^ broken b\ the patient’s 
tnoicments ILe loss of conwionsne^ is oomplefe ynd the patient ciniiot 
be roused by lin stimulus Withe ut Ueitineiit nth ii pttieiit dies iii i 
few Lours 

In other instsiiccs, iieryons system semptonis predominate fiom tho 
bcgmiiing After eating the mu Inooms the pitients ha\e no feeling of 
discomfort or iUik«s until thr\ licgin to experience i sense of dizziness 
confusion of ideas liillueiuatiou nid diflifuU> ui msi m Jhr\ nia\ now 
either become uiieoii eioii oi bct.in to bn« eeiivulsiee movements and 
thou well marked convulsions Ihc c svinptoius aic ilwnvs iccompauicd 
bv ocular clniiges cxticme inrrowiDp of the pupils mid uccasionalK tns 
niUB, to5,ctber with a profuse poispiration In tins tvpo of poisoniii^ 
tsastro-intcstuul svniptonis aie fnquentlv lackiUp. 

Ibo inoitality in Ainamt* muscain infoKieation is now very low, 
several hundred ciscs having been reported iii the p ist few vears with no 
fatalities Ihis is duo m part to the institution of earlv rcatmeut and is 
in part due to the fact that Amanita miiscana fix pienllv has a disagreeable 
taste in consequence of winch only small quantities are eaten The symje 
toniafoloiiy shown by the vanoiia ea ea is explained bv the action of the 
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)s not markedl) altered but jniuntc hemorrhages arc c\en whore present, 
on the surface and in fho substaiicL of Jiier and kidne>, m the peritoneum, 
111 the pleura, in the \oJujitir> muscles and in the heart muscle These 
hemorrhages are apparentlj due to the dtstructno action of the poison 
on the endotlieli il linin,, of the smaller blood vessels The^ are often ijuite 
m irked iii the vessels of the. iiiiu ms mcinbi im, of the stounch and iiitcs 
tmes and lead to eonauloraWo hemorrha5,cs from the nails of tlie gut. 

Iho actue principle of AmaniU pluilloidcs is the amanitofoxin, a 
substance present in the raw and cooked fungi in considerable (juantitj 
(I ord) It im\ lx? extratfed m aqueous solution and obtained in a certain 
degiec of puiit> h^ piecipitatiou with phoapliotuiigstic acid Its exact 
chemical composition has not been workc-d out satisfactonh hut it is not 
a protein in the oidiinn sense, not a glucosid or an dkaloid iccording 
to Schlesingcr and lord it max be an indol dernatne or an aromatic 
phenol ihe aiuanitotoxin is poisonous to loth nbbits and guinea pigs, 
producing lesions uhich art sirictK coinpinblc to tho«o swa in inau in 
fatal lutoxicituiu, partieularlj the tell the fattj deposition, 

the minute hemorrh igts V irious otlur substances arc present m the 
plant, c<ipciialh a certain hemohtic glncosid known as the rnianito 
homohsiii but this pla\s no ndc m the poisoning of man 

In addition to kmamta pliallouks a number of clo«ch related amanitas 
contain the iiiiauitoto\in and arc equally poisonous on ingestion Poison 
lug with sMiiptoins like those scon with \niuuta phalloidcs is jiroduccd 
bi onh two other fungi Pholiota autiimtnhs and Uagrophorus comeus 
latal eases from cafiii^ Pholiota aiitmumlis Inic been reported from 
Minucsofa hi Peck llie illness is seinms and the icportcd niortalit\ 
high According to Ford and Shemek this species contains ixnsons as 
powerful as the iinauitotoAiii Ilxgrophorus coiiicus is regarded as a 
dead!' poisonous mushroom in rruicc Fatal t ises Inae also been reported 
from f hiin 

Poisoning with Gastro mlestmal and Nervous Symptoms — Jvwt to 
Amanita piialloidcs the most poiwnoiis fungus is \manita mu«caria, often 
called tlio amanita" becaii<«o decoctions of it ha\e been it'scd fmin earh 
times for killin„ flies \manita muotana is also iiBualh lesardcd os a 
toadstool h> ordinan colktlors It is a stnkiiigh con«picuoiis plant 
appearing in the depths and alou^, the ed^os of woods in the latter part of 
Juh, August and Septcniher It is frcqiuntU larger than Amanita phal 
loidcs, growing sometimes to a height of 10 or 11 inches The upper sur 
face of the pilcus is bright orange aellow m the clnraeteri'Jtic specimens 
and is coicred with fragile white soaks easiK brushed off The under 
part of the pileus is provided with white ^dls which ire civcred with 
white aporc^ The stalk is thick, often hollow and is also provided with 
whitidi scales The base of tho stalk sits dccplj m the ground, licmg 
attached dircctlv to the growing mjcelium, no poison cup being present 
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Amanita muscana is recognized i%tn iiiexpincnced colkc 

tors. 

Poi«oaiiJg bj Vinanita inM--tani was quite fiequeut m earl} times 
before the poisonous constituents were thorou^blv studied and was fre 
quentlv attended b} fatalities In recent >eara death from its in^^cstiou 
lias become Mr\ nre Diirm^ tlio period >f the M ar inst inces of poison 
ing from it were reported m lonsiderablc numbers from the eastern part 
of Germanv and fiom tbe contii,!!©!^ districts of Pussn In the latter 
countr} indeed \nianita irmscaria his alw iis hj^ured is i Liiise of death 
oMiD, to tlio use of muscana decoctions among the Ivonks to indue*- 
drnnknucss 

In poisoning h\ Vmaiiita muscana the SMupt m* bcniu to appear frum 
tno to three hours after the fungi are eaten llwi Mirv greatl} in in 
tensit} and ui eli iracteristics Thc} nu> be ushered in bv a violent 
attack of nausea vomitin^ and diariliea lUe pur5,ing mav be verv severe 
and aceomjnnud bv intense aWoimiul pjm lucoutmcncc of urine miv 
ccasionali} apjiear as well as salivation and lierimation Ocular svmp 
toms aro practicilh alwajs present the pupils being contracted and pm 
point Theio is iiviiall} a piofuse pci<piritiou \£ter this pielimiiiarv 
attack the SMuptoins mav subside coniplefeh iii a few hours the patient 
sinking into a piufuund sleep and awaknig (xliausted but otherwise well 
the next div In other ci«os thesf puliiniuirv svmptonis siibsiac and 
almost immcdnteh svmptoins nnsc luduatiiig. piofonud dcraiigement ot 
the nervous s\ ttin Thev cmsist of eieular < li iiig,e tn muv convul lou 
and coma llie convuUions m»} l)ce\fnmol\ violent m one classic oa«o 
tho bed upon. wIikU the patient was Kiiie, bemg broken hv the patients 
moiemeuts ITie loss of consciousneas is complete and the patient cannot 
be roused bv am stimulus Mitlioiit tioitiiniif null i piticnt dies m i 
few houra 

In othci instances, nervous svstem simptums predominate fiom the 
Uginuing \flcr catin,, tho imiiliiooms the pitienfs have no feeling of 
discomfort or illness until fhr> begin to cxporicutt a seii'^e of dizzinc 
confusion of idea , h illucmatiou and difhcultv iii visun lhc\ mav now 
cither become nucon'icious or bOf,in to have coiivulsno movements and 
on well marked convulsions lliese svinptoiiis aic ilwais iccompanied 
*v ocular chau,,cs extreme iiarrwwino of the pupil and oecasionallv tns 
niiis foiiKihtr with i profuse perspiration In this tvpe of poisoning 
bistro intestinal symptoms are frcqucntli IjcLuig 

the moitalitv m \miimt » muscana intoxication is now ver} low 
seural hundred cases having been reported in the pa t few xean with no 
tti itics This IS dno m part to the m titution of nrlv reatment and is 
m part due to tho fact that Vmanita muscana frequentlv has a disagreeable 
astc in consequence of which onl} small quantities arc eaten The svmp 
oinatolo"} sjjown b} the various cases is explained bv tbe action of the 
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active principle In tlio fatal casca tho patients die of paralysis of re«;pira 
tiou or cxtrtino dilatation of the heart At autopsy in “muscana” poison 
ing there are practically no lesions. Occasionally hemorrhagea into the 
iiitcstim.3 or into tho pentoucal or pleural cavities ha\o been noted 
There is a complLto abacncc of those pathological changes prominent in 
Amanita phalloidcs mtoTication, such as tho aanous cell degenerations 
and the deposition of fat 

Tho actnc principle of Amanita muscana is muscann first isolated by 
Schmicdehcrg and Ivoppc and since found in all specimens of tho plant 
nhich haic been accurately identified Muscann nas ongiually desenbed 
as an alkaloid but it is now rt^arded as an ammonia denvatne It has 
the cnipmcal formula Collj AO Pure muscann products exptn 
mentally m animals almost the same symptoms ns arc seen in man in 
'muscana'’ intoxication Within a few hours, from two to fi\e, after 
subcutaneous administration the animals develop salnation, lacnmation, 
diarrhea and extreme narrowing of the pupils which fail to respond to 
light Coincident with these symptoms the animals show charactenstio 
couvailsions and die m coma in from ten to twcho hours At autopsy the 
only changes seen arc tlio occasional hemorrhages into tho alimentary 
canal and a greatly dilated heart With intra\cuou3 inoculation the 
animals develop SMoptoms mucli more rapidly and may dio from cardiac 
failure m a few moments It has now been established by a largo senes of 
observation tint atropm is a perfect physiological antidote for muscana 
This IS best brought out by tho obscrsations on tho isolated frog’s heart 
The application of muscann causes an extreme dilatation and stoppage 
in a few moments If now a dilute solution of atropm bo applied, the 
heart begins to contract sigorously and shortly regains its nonnal rate 
Further applications of mu«canu ha\o no effect Besides muscann the 
Siberian Amanita muscana, according to Schmiedebcrg, contains a sub- 
stance actiUo like atiopm and producing a dilatation of tho pupil Tins 
was named “muskaridin” by Schmiedeberg and Bubsequeutly renamed 
“pilzatropin” by Robert. 

In addition to Amanita muscana, muscann or closeiy related pnncipics 
are present m a large number of other fun^i, Amanita pantherma, Boletus 
luridus (Boehm), Boletus satanas (Utz), luocyho mtida (Claik an 
Rantor), luocybe infelix (Ford), Iimobc dccipiens (Ford and Shemck), 
Inocvbe maxima (Ford), and Ino(5 bo laterana (Fahng) 

The boltti are tube-beanng fungi which grow in tho depths of the 
woods and are conspicous for their size, often quite large, and for their 
bright colors In this comitry Boletus miiinto oln aceus has been reporte 
as poisonous by Collins, producing lonutmg, purgingand prostration wit 
narrowing of the field of vision Tlio mocyhes are small plants of grea 
interest to collectors Smeral instances of poisoning ha\e been reporte 
from them, the syunptoms suggesting muscann intoxication JIuseariu is 
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apparentl) also present m small quantity m one of the chtocjbes Chtocybe 
sudorifica, the ingestion of nhich occaaionallj induces profuse perspira 
tion (Roberts) 

Poisoning with Gastro intestinal Symptoms — Several mushrooms 
produce violent gastro-mtestiml distress — severe ilidominal pain retching 
and vomiting and diarrhea The best known of these are Russula ometica, 
Lactanus tormiuosui, Clitocjbo illndens md Lcpiota morj,ani Russula 
craetica is a bright colored fungus with white gills and spores which grows 
abundantly in the woods It has a sharp bitter taste and small quantities 
produce persistent vomiting Lactanus toimiuosus is almost the onlv 
mushroom with a milky juice which is poisonous The majority are 
edible and one, Lactanus dcliciosus, is a great favorite among collectors 
Lactanus tonmnosns is lufeu'teJy irnlaling to fbo gastro intestinal mucosa 
producing severe abdominal pain and profuse painful diarrhea A some- 
what siinilar effect follows the ingestion of Chtocjbe illudcns This is 
a large plant, bnght orange brown m color, growing m chimps at the 
base of treo tnmks It has a peculiar phosphorescent glow at nioht and 
IS frequently called 'will o’ the wisp” or jack-o lantern ' According to 
Farlow and Fischer, its consumption is followed b\ free vigorous vomiting 
without diarrhea or special pain lasting for a number of hours Lepiota 
morgaui IS one of the few inducuous \mcncan mushnooms growing espo- 
cially m the Ohio Vallej It is a ven large plant with green spores 
ascmblmg certain cdibk lepiotas bmall quantities produce violent gastro 
intestinal disturbance with vomitin„ and profuse watery diarrhea Only 
one fatality has thus far been reported from it (Blount) Finalh poison 
ing from the entolomas may be associated with this tvpe of intoxication 
The entolomas are small fungi with rose<olored spores which are seldom 
eaten m America One species Lntoloma hvidiun is definitely poisonous 
a number of cases being reported from France The French writers have 
described an entolomiaii •‘Vudromc (^syndronie cnfo/oinieu) m which vomit 
mg, diarrhea, pupillary changes and svneopo are tho important sjniptoms 

Poisoning with Blood Changes — Poisomii„ from tho consumption of 
tho ‘poisonous morels, Hclvclla or Gvrometra esculenta was formerly 
■'^erj common in Germany, tho active principle of this fungus being ob- 
tained bj Boelim and Ruiz It is a hemolytic or blood-dcstroying sub- 
stance of an acid reaction named hclvelbc acid which will reproduce m 
animals dogs and cats, a typo of intoxication like that seen in man It is 
heat re«ii8tant and easily removed from the fungi by soaking them in hot 
water Ilehclla or GyroiiKtra escwlcnta is often accepted as an ediblt 
fungus provided it bo first boiled in. water and the first washings dis 
carded Our infonnation m logsrd to it was based upou observation mado 
some vears ago and cases of luUclla poisoning becanio almost unknown 
Rcccuth, however, quite a number of aoudciits from this species were 
reported from Germany and the sjmptomatologv and pathology has been 



7')U IMIIRIM VM) PUIKI lACriM POISO^b 

“itudicd with grtit oaro hj lo^tgrcii, Umber, Jltmiis, I%oii, Stnbl, and 
'Ihc. -iiMiiptoina tomo on slowh, about twtntj fourlioura 

after the fungi arc eaten Ihc^ consist of jnuiidicc ind LeinOglobuiurn 
with octisioinl ^ igiiG g-istro-iutistiii il disturbances sMiiptoins arc 

seldom si\trc pisaing olf in \ few tlajs Karel} death ina} occur from 
catin^ liipC quintitics At uitops} in such cists fbero is cridcnee of 
c\tcnsno blood distriiction, iiiuiifcstcd b} marked pigmentation of Iner, 
kulnc\ iiid spleen Poisomu^, from Hiittlla or GsiDinetri esciikiita is 
rire in Aiuerici but cases ha\o been reported from Canada and iliciugau 

Poisoning with Cerebral Symptoms — One iiiusbrooiu Pnucoliis 
papilionatcus produces pcculnr ctrebril 8}jnptoms It is a small plant 
winch grows in 1 iwns and on heaps of nniiun in garden^ It is about the 
sire of tbo oidni ii\ me idow miidiroom and Inis bl ick poic« It nn> occa 
siomlU be iiii tnkin for an edible |KtK3 Kirel} it gets into nuidirfKUu 
beds where it is oxerlookeil and a few «iKcimcn8 are gifhercd with a lot of 
mirket mushrooms Poisonui^ fiom it is acr> clnnctcnstia In a few 
hours the patients deaclop a tajK. of intoxication in wliicli disturb mces of 
MSion, dithculti in luconiotioii and li illuciii itions ire the prcdomiiiaut 
sauiptoins 0(ea»ioij illv there is a good did of abdominal di«trc«s 
A do da related mii broom Paiinc'ohiseimpanubitns is stid to produco tho 
same tape of intoxication 

Treatment — ith thi^ chiraeUruition of ea^cs of mu«liroom intoxi 
cation 111 mind, it be'cotues po'isible for the phasician to cstabhih a prog- 
nosis and institute mci»urc» of treatment t\tn if lie is unable to di comf 
the particular \aricta of poisonous miiahioom which his been eaten The 
s>inptoiiiatologa of the eiM.s is quite distmetuo and piactieall} eicr> ca«o 
can be associated with some one of tho ta jies of jxnaoniUj, mentioned aboic 

In the chohnfonn inlo\uatn>n dm to \manifa philloidc , clo-clv 
related am initas and Plndiot i nituninalis and IlNp.i'opboriis comciis the 
patients are senousU ill fioiii tho onset of svmptoms and the progno'^is 
13 nlwaas grnc nc irh one Ii ilf the c iocs terminating, fatalh The stomach 
should be w islicd out thoroiip.hl} and rci»eatcdh with salt solution and 
high encmiti be^^ncn to iiniinc the iwisoiious m itcinl fioni the gi tro 
intestinal tnot \tropm mi} bo p,i\eii it the outset on the clniico that 
some of the fiwgi confiinnl miiscinu Opiifcs aie indie ited to relic'c 
the intense piin in tin piiowsms and stiiiiiil infs, sti}ehnn, catfem aud 
digitalis, wlicncier tlio hcirf shows si^ns of fiiliire Xhe iinuc should 
bo watched carefnlK for cMdeiicc of neplintia ind diiuctico adniini^tcrcil 
lud hot fomentations ipplitd on the first ciidence of kidnei imohcniont 
Eicn in tho most seriou<» cases it rfiowld be remembered tint i-occnt 
pathologic il studies uidieafe tint iii phdloidts” infoxication the damage 
to the liicr and kidno is not be>ond icpui, and cicr} effort should be 
made to tide the patient oier the acute sta^ 

In poisoning with nenous scniptoms, pnpillar} eliaHoCs, dolirunn, 
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liallucinatioas and convulsions indicating that tho mushrooms eaten con 
tamed muscarm ( \manita inuscana^ ne have a sovereign remedy 

m atropm which is a phvsiological antidote Atropm should be admin 
isteredfo this tvpe of caso as soon aaseeii, subcutaneously or intravenously 
tn cases apparently moribund from acute cardiac dilatation the atropm 
may be mjected directly mto the heart muscle At the same time the 
sf£>mach should be uasiej out and high eoemata given to chansi. the 
gastro-intestinal tract of the poisonous mateml Sometimes it may be 
advisable to administer apomorphia subcutaneou ly and purgatives as soon 
as tho stomach can n-tain them In general the treatment with gastric 
lavage and enemata is to bo preferred Atropm may be administered at 
fairly frequent intervals, together with digitalis and strychnia In mns 
cann poi«oningwe have the (ypeof case where vigirous vvafchfiil treatment 
kept up for long periods may mamtam the life of the patient till the 
effect of the poison weirs off After recovery seta in the progoogis is 
good, the patients boiu,, restored to complete health id a few days 

In poisoning with gastm intestinal disturbances, vomiting and diar 
rhea from Lactarius tonmnosus Russula emetica etc drugs directed 
toward the gastro-intcstina} tract are tonira indicated in tho acute stages 
The yomitin, and diarrhea subside «pontaneou Iv ind no effort should 
bemado to check them Thi. patient s general condition should be watched 
urefully since old debilitated individuals and occasiouallv voimg childrou 
collapse On tho ippearance of uutouard svmjitoms stimulants bvicli as 
strychnia, caffem and digitalis sliould bo emploved The prognosis lu 
these cases is good 

In tho rare instances of poisoning with blood destruction as from 
Hclvtlla ewulenta no line of treatment can be suggested bcvoiid blood 
transfusion which appanntlv has not been tried In lUtoTicafion with 
cerebral svniptoins is from 1 auaoidus pip«liona<eu« iiul 1 in leelus cam 
panulatus, tho symptoms weir off in a few hours Nothiug is needed 
beyond a good purge and rest in bed Ihe prognosis is good although 
rarely collapse has been noted 
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substances for tlicj tend to accumulate in tlje bod' tlic digestion becomes 
somtuhat deranged, bod\ 'veigbt la lost ind tlic fetes Iwconie more Huid 
'iilhout actual durrbea being piescnt Ihe ctfccts may be eeen more 
detrimental for individinls with di„cst»t or rtiial disturbances Indeed, 
it lias been sliowui that if an albuminuria is piysent it is ineroascd under 
admiuisCration of food contniung bora« or bone acid In gcncriJ, borax 
and bone acid are cxcretcil through the unne little or none being elim 
mated bj the bow cl lien do C3 of from 1 to ingested, 

pronounced effects follow so that it nu' be stated that doses of more than 
2 gin per daj are distinctly hirmful the effects being seen mainly in 
gastro-intesfiual and renal disturbances 

^\lth acute pwisoiiiug from larger dt^a’s the following symptoms are 
to be obsened gastro-CDteritis, nephritis skiu eruptions re-semblmg thos& 
of scarlet Jc'er, disturbances of 'ision ran cuhr weakness lack of cnordi 
nation fall of temperature and collap e Ou postmortem examination 
cTideiices of fatty degeneration are present rather generally 

Treatment — Treatment of the chronic typo of piisoning consists of 
proientiug ingestion of these substaneca and measures to hasten dim 
ination 

For acute poisoning larage of the stomach, catharsis and stimulants 
are advocated 

Salicylic Acid—Salic'lic acid ousts m combination m the volatile 
oils of birch and winterj^reeii and possesses about the same antiseptic 
powers us benzoic acid and phenol It is irritant to mucous membraucs 
and in strong solution effects destruction of the skin It possesses a biting 
taste and distinUh retards gastric dig« stion It is rapidly absorbed from 
the intestines and has analgesic propeities resembling acetanihd in this 
respect Rapid!' excreted by all the secietious but principally through 
the unne it lea'cs the bod' mainK as the salicyliine acid a compound of 
salicylic acid and gh cocoll In Ipige doses the unne may gi'e a green 
color 

The toxic effects of salicylic acid aside from the local irritant action, 
are cliaraetcnstic of salicylates (see under Salicylates) 

Benzoic Acid and Benzoates — Benzoic aci I occurs m the balsams in 
cranberries, and in 'anous yegetaUes and fruits The free acid e'en in 
concentrations as low as 0 1 is distinct!' irntant whereas tbo salts are 
not The toMcity of benzoic acid is low due probably to its lieing trans 
formed in the organism to luppunc acid b' auicii ivitb glycocoll 'rhich is 
readily excieted by the kidney 

Investigations by various govemmental commissions ha'e led to the 
^inclusion that the presence of small quantities of benzoate in food is 
■walhout e' idence of barmfulness although in larj^er doees the conclusions do 
not appear to be so concordant It ts quite apparent that benzoate in food 
as ordinarily presened may be taken by normal individuals without sen 



CUAITEU XIIII 

POISOMNG FROil FOOD PREStRVAriVtS AND DIES 

pRlMw 1* UM»EUlIltI. 

The prcscrMtion of food l>y addition of chemicals has loiig been 
practKcd and jt is probiblc that upon no other topic has a greater ton 
fro\crs\ been waged than upon (lie quesuou of the influence upon health 
of the addition of tlic&o chemicals to food In spite of tho great amount 
of work tint his Ixxii done upon tin biibjeet an actiul dimon tralion is 
lacking that Uu. idditiou of pic enativcs to foo<l as practiced is harmful 
On the other hand, it is granted that in sufficient doses thc‘io substances 
must he icgaided is distiuct jioisoiis and occasional!}, in circumstances 
other than from their use as prescnatives, poisonin^ otcuts 

So far as dits or coloring in liters arc concerned some, sucli as aiinatto, 
employed to color butter, arc beliucd to be entirely harmless, whereas 
othci-s, for CNamplD the salts of copper and other metals, as well as laivovis 
ainlm dciiiatncs, arc either known to >icld distnicth toaic effects or 
el«c are regarded with dcflnito suspicion Indeed, in many stites of this 
countn, and in Liuopcan countries in general, speciSe laws arc in forte 
against their emplojinent to color foods siuco these substances are classed 
aa poisons 

Below IS gnen a brief rcsuioo of tho toxicology of the most commonlv 
crnplojed food prcscrvatiits that arc of interest in this connection Our 
knowledge concerning the specific toxic action of anilm dies as cinploied 
m foods 18 not sufheunti} definite to allow a detailed account of the 
tOMcologj of these substances 

Poisoning from idditiou of salts of toxic metals is, howcier, ditfcrent a 
short renew of tho toxicologj of sulatanccs usually employ fd being gi'e'i 
below 

Done Acid and Borax — Both bone acid and boiax in\o been ext^n 
siieli eniplojed as food pieseiaatues One must a'» 3 unio that tbej caert 
an ujciitical influence upon the nutrition of the boJ> and as ordinaiili 
eons/med m sni ill quantities occasionallj there is little or no cv idcnee th it 
— •^^Tdelctcrious influence i» eatited On the other hand there is no quc’ 
j tpneenung the continued use of e\cn relativeh small quantities of the 
704 


BEFERE^fCES 


797 


o\traLe]m the oiiJatnc capacity of the bodj ba^e been ingested Under 
these circumstances blood pressure is lowered there is central nervous 
(Icprissioii and depression of the niusculatorc of the heart and arteries 
It times Molent eolic and diarrhea ma> U, ohsened Death results from 
parahsis of the respiratory center 

Treatment — Tj-catnieiit consists in evacuation of the gastro-mtestinal 
tract by lan^c and catharsis and ^eacral stimulation 

Nitrates — Potassium nitrate or saltpeter has been and still is exten 
siveh eiuploied in the preservation of meats In general it acts like other 
neutral salts although it probabH is disfmctlv more irritant to the stomach 
and intc'tiEc lie idih absorbed it is chiefly eliminated by the unne and 
has diuretic properties 

With largo doses the cliaractcristic 8>niptoms mi hide severe abdominal 
pain, vomiting and at tunes bloody stools Tbc puls© becomes irregular, 
convulsions occur and collapse ensues Tbe unne may bo entirely sup- 
pressed or, if pasafd, may cviitain albumin ind blood Peatb mav result 
from the gastro intestinal distiirbames provoked bv the salt iction 

Treatment — lotassium nitrate poisoniug «bonld bo treated bv admin 
ibtration of hr^o volumes of water uid bv castnc laM^c To allay 
the irritation of tho gastro-infcstinal tract milk eggs etc , should be 
given 

Copper — Copper in food la employed mainlv for the piirpo>>e of giving 
a green color to peas and beaus It combines with the chlorophvl of voung, 
vegetables to form a stable compound but with older vegetables the com 
bination is not so firm Consdiueutlv in the ingestion of these colored 
foods more copper gains entr'ineo into the (issues when the older vegetables 
an? eaten than when the youug peas and beans colored with copper are 
taken Lven though tho maximum quanlitieva of the latter are eaten, dis 
tmet toxic symptoms aie not in evidence With Hr^e quantities of old 
vegetables colored with copper ^astro intestinal disturbances may occur 
The symptoms of poisonmo ire associated with the gastrointestinal 
tract since copper is irritant and causes vomiting diarrhea, and pain 
Lesions in the kidney and spleen art cbaractenstic 

Treatment — Copper poisoning should be treated by the prompt ad 
ministration of prccipitants, «uch as white of egg milk or acacia, with 
thorough lavage of the stomach, and stimulants if indicated 


REFEREHOES 
Bono Acid ai»d Bobai 

Tunmcliffe and Rosenheim Toum Hyg, i, 1901 
^\jley U & Bur Chcni Circular 13, 1904 
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OU8 (Ictnmeut With patients with gastro intestinal or kidney lesions the 
inherent irritant projicrtics of tho icid ma\ pro\o deleterious 

In sufficient doses hcnzoic acid and its silts exhibit symptoms of 
tOMcit} stnkiiiglj similar to those of phenol poisoning There is gastric 
irritation, nausia and \oiniting Tho respiration is dispucic in charac- 
ter, the reflexes aro diiiimisbcd, and cither coma or convnUions mav 
ensue. 

Treatment — This form of poisoning is treated h^ evacuation, by 
lavage of the stomach, and by stimulants 

Saccharin — Saccharin, or keiizosulpiiitiid, h is an intensely sucet taste, 
even in greatly diluted solution It passes lliroitgh the body practically 
unchanged iMtlim a period of twenty four hour^, almost all being elim 
mated b\ tho kidneys It lias a sweetness about flic hundred times that 
of sugar and has been extensively employed to give a sweet taste to the 
food of diabetics and as an adiiltcmit of sweet foods 

\lthoUoh the older literature icvcaU reports of various digestive and 
other di'iorders follow uIq the uso of saccharin, later work has all tended 
to demonstrate its low toxicity, although even here large doses tend to 
produce minor derangements Distinctly poisonous cfficcts m man are 
unknown 

Formaldebyd — Fonnaldebyd at times Ins been employed as a food 
proscrvativo, especially of milk, but its cliarictcnstio irritant properties 
reader its employment in this connection extremely dangerous ^Hiea 
large doses have been swallowed, there is iiumcdiato agonizing abdominal 
pam, loss of consciousness and general collapse Death usually occurs 
within forty-eight hours Postmortem examination rcvt-als acute and ex 
tensive gastritis When death does not occur, the unuo may be suppressed 
for twenty four hours and usually when, secretion la resumed the urine 
contains blood, albumin and casts Sometimes there is diarrhea 

Formaldchyd la probably oxidized to formic acid, a part of which may 
appear in tho urine 

Treatment — Treatment of forinaldchvd poisoning consists of lavage 
of the stomach and the administration of ammonia well diluted and am 
monium salta, tho formaldcLyd thereby bciii^ rendered non toxic by tmns 
formation into bcxamolhylcn tetramin Ihia should be followed bv de- 
mulcents, such as bland oils, milk or white of Ct,g 

Sulphites. — By tho term suliffiites is meant sulphurous acid, «odium 
sulphite and sodium thiosiilphite Tho substances are strongly reactive 
and readily combine with oxygen to form sulphates, which tends to render 
harmless their native toxicity Even m large quantities this tratisforma 
turn into sulphates prevents a (,eneral systemic intoxication, their em 
plovment in food being associated with deleterious action bcciiiiso of 
irritant properties through the bbcration of sulphurous acid 

Systemic effects arc m evidence only when quantities sufficient to 
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THE TREATMENT OF lCIDO<;iS OtCPRRTNO IN CHILDHOOD 

BENjAiiiv KnAMEa 


Acido 18 18 a oondition in winch there w an acciunulation of acid m the 
Wood sufficient to lower its bieirbonatt ceticenfration or to cause a shift 
m Its reaction toward acidiU Chemical pmcc^^s in the living orgam«m 
result iji tho fonniitioji of caihonic, sulphuric aud phosphono acids as well 
as of organic acid« Ncids mn> alve bo introduced with tho food 
Eventualk all of these find tluir wav into the bloodstream However 
m spite of this constant indux of acid substances into the blood, tho reac- 
tion of this Quid and its bicarbonate conccutiation are maintained at a 
constant lerd 

Nature of the Neutrality Mechanism — Ihi studies of I J Hen 
derson and others have <hawn that the abilitv of the organism to maintain 
a stato of balance or equilibrium between acul production and chmin ition 
IS due ( 1 ) to the pic«ciicc of certain subvtanccs in the blood the so- 
called bu/Ter sub«taiiccs ‘ ( 2 ) to tho ability of the lungs to excrete an 
acid (carbonic a id) as such that is not tn combuiation with an> basic 
clement (’fa K Ca, 3 Ig etc) ( 3 ) to the production of arnmonia from 
a neutral substanco — urea and ( 4 ) to the ability of the kidnev to secrete 
an acid unno from an alkaline blood, and to cxcrefo ammonium salts of 
acids 

For our purpose blood plasma may lx. considf red a solution of carbouio 
acid and sodium bicarbonate AVhen i nonvcUtile acid such as hvdro- 
chlonc acid is added to sucli a solution “i rcactiou occurs which is ex 
pressed roughly bj the equation 

(1) H CO 3 KallCO, + HCl = NaCI + 3H CO* 

A buff r soliit on j* one nta 9 g • XeaV *cid such as ca bon c ao d and its 
salt Sodium birarlonate T1 e react on of auth a » luuon tan Ve adju ted 00 that it is 
oil} eli^htly more alkalin than water The ddition of a strong atid like hydro 
thlorie acid produc ■« nlyanins n ffcant Jai^eintl reaction of the buffer soluf on 
"her as t! e addition f the s me amount of acid to » ater produces a marked change 
lence tb term luff r solution to indcte ita re istance to sudden chan'^ea in 
reaction 
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to aa orerproJuction of acid as in diabetic acidosis or to a failure to 
esmte acid substances Ibo mechanism whereby ammonia is bound to 
acids nia^ break down 

It Ins been kiiowu for some time that fats will be o^dizcd completely 
tocarliuuie acid and water only when an adciiuate amount of carbohydrate 
13 Simultaneously burned riiis fact is expressed m the rather \ a^juo pbr aso 
that fats bum only in the fire of caibolrediatos If the body is incapable 
of burning a sufficient amount of carbohydrate as in diabetes mellitus or 
if the aiailible supply is insufficipnt as during starvation or when 
a diet iinusuallv ndi in fat is mj,csttd ketone icids such as hydroxy 
but\nc and accto-acctic, are fomioJ m excess accumulate in the blood 
and appear ui tbo urine m incieasmg amounts Tbe older observations 
of Zeller, tbe recent experimental studies of Shatfer and the clinicil 
ubscrvatious of "Woodvatt ha\e sliowu that significant amoimts of letono 
acids appear m tbe urine only when the amount of fat oxidized exceeds 
twice tbo carbohydrate pins one'half the protein The accumulation of 
these acid bodies m tho blood leads to a decrease of the bicarbonate con 
ceatrntion and to acidosis Because tbo offending acids belong to tbe 
ketone acids tho condition is known as ketosis Other organic acids 
notably lactio acid, may produce a similar touduion 

kn inability of tbo kidneys to perform their function of disposing of 
acids may likewise lead to tUo accumulation of acids in tbe blood and to 
& reduction of its bicarbonate concentration 

Diabetes Melhtus — Walther first described as acidosis a condition 
which develops m rabbits during the administration of mineral acids 
N'ot only did be oVervo bypcrpuca but demonstrated a striking reduction 
of the blood bicarlioiiatc Imissmaul was first to recognize the similarity 
between the deep breathing of patients lu diabetic coma and the 
hvpcrpnea which \\ dither haJ dtscriKd sestral years before For some 
tinic diabetic coma was tbe only climcdl condition known to be associated 
With acidosis Since the acidosis of diabetes is due to an overproduction 
of ketone acids the terms icidosis and kctisja were for a time 
synonymous More recent studies to be discussed later, have shown that 
acidosis may occur in couditionx wheie the existence of ketones cannot 
be demonstrated so that the term acidosis ’ is now applied to a condition 
occurring, in various Jiseoses which have in common a reduction of tho 
foncentration of blood bicarbonate, produced by tho accumulation of non 
Volatile acids 

Starvation — Starvation acidosis in children has reteiitly been the sub- 
ject of a very careful study by Gamble and bis associates They found 
a marked increase in the ketuuo acids of the blood which adeciuately ex 
plains the decrease in the concentration of bicarlionafe Ho decrease of 
fixed bise concentration (sodium potassium magne mm and calcium) was 
obseneJ The administration of carbohydrate resulted in the oxidation 



SOO TKLATilENi 01 ACIDOSIS OCCDIiRIIfG IN CHILDHOOD 

Carbomc acid 19 formed at the expense of bicarbonate Such a solution 
^\ill attain its hij^licst acidity mIicu all tlio bicarboii itc has been comerted 
into carbonic acid In a smuKr maimer the addition of i non \olatilo base 
will result m the formation of additional sodium bicarbonate, thus 
(2) n.COj + NallCOa + NaOII = 2 NaHC 03 + H 0 

The solution will attain its maximum alkalinity when all the carbonic acid 
has been changed into bicarbonate \ny rcictioii bct«ecn these maxima 
may bo obtained by adjusting the ratio of carbonic acid to bicarbonate 
When this ritio la 1 20 the rciction of the solution corn ponds to that of 
blood plasma 

Tbo addition of non volatile acid to plasma uses up the bicarbonate and 
the liberation of additional cirbonic acid disturbs the normal ratio of 
carbonic acid to bicarbonate and for a moment shifts the reaction of the 
blood toward acidity This slight change of reaction stimulates the 
respiraton center and the pulmonary loutihtion which follows not only 
disposes of the extra carbonic acid but an additional amount is excreted 
sufficient to balance the docrcaso of the bicarbonafc Tho normal ratio and 
tho normal blood reaction aro thus restored Ilowcicr, this rncchaiusm does 
not restore tho bicarbon itc concciitr ttion \\ ere this process to go on the 
blood would soon bo depleted of its bicarbonate 

LoWj, before au actual icductiou of tho alkalmity of tho blood occurs 
other factors couio into play to assist in maintaiiimg a normal balance 
between acids and bases Vmmoiua protlutcil from the end products of 
protem metaboh«m unites xvith acids, forming ammonium salts which are 
excreted as such Just where this union occurs is not yet clear The 
union of ammonia with acid protects tho body against lo«s of basic elements 
such as Na, la, ilg or Ca This process is illustrated by the reaction 
NaCl + NH.OH NII^Cl + NaOU + CO NH4C1 + NaHCOj 

The ehlonn of the sodium cfalond formed by reaction (1) unites with 
ammonia forming ammonium chlorid xvlicreas the sodium tlius liberated 
takes up CO which is always available and NoHCOa is reformed It is 
in this manner that ammonia protects tho organi«iu agaiii‘‘t loss of sodium 
and of hicarhonate A further saiin^ of fixed base (sodium, etc ) results 
from the abilitv of the kidneys to excrclo an acid urine from an alkahue 
blood ^ SoeiEcieut is this base-sax iugmccham«m tint even with fatal cases 
of acidosis there is practically no decrease of tho concentration of ba«e 
(Na K + Ca + JI^) in the plasma, althoUoh tho biearboiiato concen 
tration may be reduced to about one-fourth of the normal amount 

Conditions arise in which tho organism can no longer niaiiitam a 
fixed baluice between acid production and acid excretion This m ay be due 

The actual ameunt of alkali «»nBer>ed to the boJj ina\ be determined bv 
the wiine v.ith 0 1 N suJium IjdrojLid {com its obsened reaction to that of the blood 
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semm along with a decrease of the concentration of bicarbonate and of 
calcium HypciteiiSiozi ina\ bo prcirf-iit 

Burns Eczema and Pyodcrmia — Cliildien with cvtcusne burns maj 
develop oliguresis or even anuixsis This inav result in acidosis A 
similar condition may occur with cxtoii«ni eczema and piodermia 
ileasurcs which brills about i icsnmptiuiiof icnal activifv will al«o relievo 
the acidosis 

Acetone and diacetic acid uin be present iii tho urine with many 
acute infections such as tonsillitis dvsenfer> pnoumoi la and scarlet fever 
\cido3i‘i ina\ develop, hut as a rule the amount ot icid present ni the blood 
13 not suSicieut to lower its bicarbonate concentration 

Cluucal Diagnosis — Vcido is is not a di e i c ptr sc hut rather a svnip- 
tom rcsultinj, from an iiisiifBciencv of the mcchamsin coucenied with the 
maintenance of the normal bvlauce between acids and bases The patient 
suffering with this condition is wsiiaJH do peiatciv ill and it is theiefoie 
necessan to estahluh the diOKM'>‘'»’ of ‘oido is pionipth so that piopcr 
treatment mi} be instituUd kaviug lor a latet time the duguosis of the 
till Icrlviu,^ disease llu ch'iineleristK \vuiptviu ot Acidosia is hvpcrpnea 
This form of bKathiito was fir t d< enbed hv Kussmaul m patients in 
diabetic coma ami has since been known as Kus maul breathing To 
quote his original dc ciiption 

Nothing indicates that (he an on its wav to or from the lun^s ha 
the least obstacle to overcome tho complete inspirations are followed bv 
just as complete expirations There is a lad <f <*veifilling of the vein 
of the neci, of mj cyanosis Tins exaggerated re piration 
Itmunj) IS further, is "i iiiJe acieleixtcd Ihc eontii'it of the „cneril 
weakness with the strength of re piratory movements is one of the mo 
striking features of the picture ’ 

Somnolence ma^ be present and max gradually deepen into profound 
coma Other svmptoms such as fever marked dchvdratiou cvanosis ash% 
pallor, persistent vimitmg and marked piostration often complete the 
picture The hyptrimea of acidosis can ii8uall> bo rcadilv distinguished 
from the superficial breathing of pneumoma With the latter condition a 
pause oc-curs diiriji^ inspiration nn<l is followtsl b> an expiratory grunt 
Ihjsioal examination of the Iun„s in pneumonia will nsnalh leveal some 
suspicious or defiiiitc signs of eouwdiilafioii iJthoiigh Che ippearaiico of 
such signs mav b< dtlavcd for stverd dixs Tho periodic hyperpnea 
of opidtmic ciicejhalitis may bo con'^used with the hjjierpnea of acidosis 
^ith ciscs of ketosis the breath may smell cf acetone Chemical tests 
for the detection of acetone m expired air have been described by Higgins 
and others 

In dealing yyith diseases in which acidosis is likely to deyelop one 
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of tho ictimcd IvCtoiio icids nod a rcstoratiou of the bicarbonate to tho 
normal lo\cl altiiou^li no bicirbonito was ailmimstered 

Recurrent or Cyclic Vomiting —Children suifenng with cjclic \oniit 
ing often \onnt almoat contiuuouslj from tho oii'set of the illness They 
lose weight rapidh and become markedly dehydrated With the loss of 
lx)dy fluids then, is a loss of bisc, md, as shown by ilarfaa and others, 
thcie occurs \cry tirly a marked overproduction of ketono acids These 
'iceunuilnto m tho blood and appear lu the urino and are resjioiisiLlo for 
the acidosis A. lij poglyccmia •seems to bo a frequent finding with these 
patients 

Acidosis Associated with Acute Diarrhea, Dysentery, etc — Vs earh 
as Criruv editd attention to the peculiar deep bieathmg of infants 
suffering witli severe gastro-cnteritis IIo also recOginzcd tho resemblance 
of this tyjie of bi'eathiiig to that whidi occurs in rabbits poi'-oncd with acid 
Proof that tins disturbance of respiration is due to acidosis was presented 
III iyi4 b\ Howland and Marriott, and additional tonclu«iio evidence was 
published bt (ho same observers in 191t> and shortly thereafter by 0 
Schlo'S and H L Stetson 

Tho cattle of this fonii of acidosis is as yet lunlitcrmmcd ^Tarriott 
18 inclmcd to attribute it to the accumulation of lactic acid and of other 
organic acids in the blood Tho studies of ilamott and Utheim have showai 
that tho blood is cooccntratcd, tho circulating blood volumo diminulicd, 
and the rate of blood flow in tlio extremities much reduced The«o circnla 
tory changes they beliero load to an iiiadequato supply of oxygen to tho 
tissues and lance to imperfect oxidation TLero results on ovcrpioductioa 
and retention of organic icids With many of these children oligunsis 
and even anurcsis may bo present Sinco the kidneys normally excrete 
acids from the blood, it niav bo assumed that when this function is m 
abcvance thc«e acids aro retained and may bo responsible for the acidosis 
ilarked dchy dration is pi e«cnt m theso children It is not uuliktl> , there- 
fore, that there is a loss of extiaccUuIar as well as of intracellular bod> 
fluid wath its content of bicarbouate, so that the total capacity of the 
organism to neutralize acid is decreased This dtcrcaao finds its reflection 
m the lowered bicarboiiife concentration of tiio scrum 

Acidosis Associated with Renal InsuflSciency- — Renal in<!ulEcicncv in 
children may be due to actual disease of the kidney it«elf or may he 
secondary to «ome other condition Chronic diffuse nephritis with or 
without multiple cv'tic dilatation of the renal tubules has been dc«onbtd 
This condition is associated with a high degree of functional insufficiency 
Such children aio u<!ually anenue, undersized, undernourished and 
rachitic The condition has been called “renal dwarfism” Tho ability 
to excrete pbenolsulpboiiephthalem is markedly decreased, the two hour 
renal test shows fixation of the specihc gravity at a low level, and an 
increase of the inorganic phosphorus can usually be demonstrated m 
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5 To restore the bicarbonate to a ‘«»fe level 

0 To correct the unJerhing condition whenever possible 

7 To restore the boJj fluids 

Certain mcasiins haio acquired a certain degree of popularity in the 
treatment of acidosis These are 

1 The intraicnoua, mtrapcritoneal or subcutaneous administration of 
a 4 per cent glucose solution 

2 Tho administration by similar routes of normal salt solution or of 
a '.olution containing both salt and sugar 

3 The mtraienous administration of a 4 per cent solution of sodium 
bicarhonato 

The utilization of these abnormal routes of administration is nece«si 
tated b) tho fact that children with acidosis vomit continually \\ith 
infants tho veins may bo ier> small or very difficult to locate In either 
case tho superior longitudinal sinus may be utilued b> the experienced 
individual but this is not avitliout dauger Tho ah orption of fluids 
injected subcutaiieousl;; maj at tunes be vert <Iow and the amount of fluid 
that maj he admiuistci-cd in this wa} insufficient These considerations 
have led, within recent >car8, to the u e of the mtrapentoneal route The 
danger is icry slight if one mates sure that the bladder is empty and 
precautions as regards asepsis arc observed Tho injection should ho 
made in the midline a little below the umbilicus or to the right or left of 
tho rectus abdomiiiahs muscles, using a rather blunt short beveled needle 
From 7 j to 200 cc of fluid may bo adinmistcied in this way at each 
injection One should be guided by the amount of distention and the 
rapiditj with which the fluid is absorbed The injection may be repeated 
two or even three tunes daily if necessary Solutions of sodium bicarbonate 
should never be injected either intrapcntoneally or subcutaneouslj 

Tbeatmevt of Sfecific Conditions 

Starvation — This condition requires no treatment other than the 
administration of a properly balane^ diet containing plenty of readily 
assimilable carbohydrate 

Eecurrent Vomiting — The indications for treatment are (1) to 
administer carbohydrate in easily ozidizable form and (2) to rcstoie the 
body fluids with their normal content of bicarbonate 

In tho majority of instances the administrahon of glucose bv rectum or 
intrarcnojisJj meets all of tlic% indications Glueo e is easily and 
promptly oxidized It in turn facilitates the oxidation of the ketono 
acids which bind the sodium of the blood and tissue fluids The sodium 
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should not wait for the development of hjiicrpnca A determination of 
tho hicarbonate concentration of the stnim (\ an bl^U) mil fell at once 
ho\i imminent is the danger of acidosis and will lead to the institution of 
treatment uhtu it is most likclj tp be effective IinproiK.r handling of 
the blood ma^ nullify the \aluc of the most careful chemical analjsis 
Tho sample of blood should be cullcetcd under mineral oil with a minimum 
of exposure to the air The loss of CO which may oecur if this pa-caution 
13 not obsened faiors tho migration of chlorin from the corpuscles into 
tho serum Ihis acts like hydrochloric acid liberatiug bicarbonate and 
unitiiio with the sodium The result is a lowering of the bicarbonate 
content of the serum The blood may be obtained from an arm vein, or the 
external jugular It may be collected in a syringe and then transferred 
to a tube under oil We prefer to allow the blood to coagulate and to use 
tho scrum for the dctcnniiiatiou The clot is thrown down by means of 
tho centrifuge and the supernatant serum used for the dctcrmmation 

Tho normal bicarbonate concentration of the serum of infants and 
children expressed as cubic centimeters of CO. gas, corrected to standard 
conditions per 100 &c of plasma, is found to vary between oO and <0 
Vt hen the bicarbonate concentration is less than 25 c c the patient usually 
has persistent and marked hypcrpuca and is cither in or on the verge of 
coma 

Wo have so far cousidcred only such methods as aid m tho diagnosis 
of acidosis and m the deterininatioii of its seventy Certain acids are now 
known to be capable of ptoducing a severe degree of acidosis when present 
in the blood in suihcieiit concentration Methods for tho quantitative 
determinations of some of these acids in urine, and in such amounts of 
blood as mav, with safety, be taken from children have been described 
Vi ith older children and adults a sample of urmo can usually he readily 
obtained and tested for the presence of ketone acids, when these suh&tances 
are suspected of being responsible for the condition It is, however, often 
difficult with lufants to obtain a sample of unue Under such coudiUons 
tho methods of Higgius and Hubbard for determining tho concentration 
of acetone in the expired air are of value 


TEBATMENT 

In the treatment of acidosis wo aim 

1 To relieve the by perpnta. 

2 To bnUo about the oxidation of preformed acids 

3 To chock tlio overproduction of acid bodies 

4 To promote the elimination of non-oxidizablo acids (phosphates, 
sulphates, chlonds, etc ) 
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persisted ^Len neither hid be<ai tahcn for some hours Temperature oa 
admission, November 21, was 100 2 F Respirations 36 

P E — On admiisioa child In quieth in bed in i semistiipor but 
could be aroused Skin was dry eyes sunken and respirations somewhat 
accelerated and ven deep, suggesting acidosis rather than pneumonia 
Lungs were clear on physical examination The stupor became more 
marked so that the child was m deep coma and the Mpirpnea was definite 
On \o\embcr 21 urine contjintd lar^e amiuiits of icctuno and diacetic 
acid hour hundred and fifty cc of 5 per cent glucose was given mtra 
\enously and 300 ec of normal salt solution was injected into the 
peritoneal cavity The next day tho respiritions were as labored as on 
admi Sion and tho child vomited once Gluc»se given by rectum was 
promptU evpcllcd Vn additional .^OOcc waSoivtu mtraicnoush This 
was followed by slight tcmporaiy upproiement Plasma bicarbonate 15 
lol per cent at 6 P If On Nomnlxr 22 17 > cc oi 4 per cent «oJiuin 
bicarbonate was injected mtravenoush The hyperpnea was dctinitelv 
relieved At 10 P AI condition was very much better Urine contained 
only traces of acetone and diacctic acid Patient breathing quietly Took 
fluid by mouth without vomiting 

On Novcmlicr 2o untie conlamc'd neilhcr acetone nor diacetic acid 
The child rccoveied completely 

Acidosis Associated with Acnte Diarrhea Dysentery etc — The tudi 
cations in the treicmcnt of tbn type of acidosis are (1) to stop the 
diarrhpa by projier feeding either with protein milk or buttemilk and 
thereby to check tho further loss of fluid (2) to lestore as quickly as 
possible the fluid loss by adniiniitcnn^j fluid by mouth or by «nbcutancous 
or intravenous injection (3) to rcstero renal function Five per cent 
glucose solution or normal saline oiai be used Seventv five to 150 cc 
ma> bo injected at one tune and the dose repeated two or even three 
times daily The administritioii of fluid dilutes the blood restores the 
circulating blood volume, improves the circulation and often causes the 
kidneys to resume their acid excreting function thereby relieving the 
acidosis Alkalis are usually unnecessary If used thev should bo given 
as a 4 per cent solution of sodium bicaibonate made bv weighin^g out tho 
required amount of sodium bicarbonate in a sterile container and adding 
It to tho proper amount of freshly distilled cooled boiled water It need 
not be sterilized again after addm^ the bicarbonate Tho niaiia„ement of 
children with this type of acidosis is illustrated by Cases 2 and 3 

Case 2 — J D age 6 weeks colored weight 3 2 kg Dujgnons severe 
diarrhea acidosis 
F H —Negative 
P H — Not important 

P I — Began August 5 with diarrhea and vomiting Had 10 to 12 
loose, watery green stools a day which contained no blood Condition 
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then becomes fico to unite with the ever-present carbonic 'leid and the 
sodium bicarbonate concentr itioii is rtstornl With the „Iiicoac a con 
siderablo amount of water enters tlio bodj, winch helps to restore, m part, 
tho Ihiid which Ins Ucii lost It i<s however, difheiilt to imder«taiid Low 
It IS iTOssible for tho orgniiism to hold water n such iftcr its j^Iiuoso content 
has been o\idiZ(d unless some salt ih ndiiiimsfcre'd with the water to give 
It tho Hccessut osniotu pix miix bii^ir is usinll^ idininisteied as a 4 
j>er cent solution in w ifcr or nuiinal s'lliiie I n,jC amounts ninst bo gum 
so tint the child rc'cenes ilnmt >0 to 100 oin of ,,liicoso in twcnt> four 
hours 

Tho question of the use of ilkaii iii iion-dinbetic ketosis as well as in 
other forms of aculosis Ins been much diM;u«scU The cvjx’riuunts of 
Gamble and Ins collaboratois show clcirl} that alkalis aro not necessary 
for treatment of nondial>etie ketOsH, due to starv ition One niu<!t not 
assume, however, tint fhiv aie of m> \ ihio ui other forms of acidosu 
Although the sodium concentration m ly be noniia), tho total amount of 
sodium bicarbonate vvitlim the body ni ly bo icdiiccd Ihis is duo chiefly 
to an actuil loss of body water with its coutent of sodium bicirboiiatc 
Tho inajontv of children will rc«iKnid to tho adinimbtratioii of el'icfso 
alone, but occasionally only the intravenous injection of 4 per cent sodium 
bicarbonate will relievo tho hyperpnea md bnn^ tho child out of coma 
Certainly the icsults which often follow tbo administration of bicarbonate 
to childrin with icido^n compile itin^ cyclic vomiting or aciito diarrliia, 
aro so stiikin^ is to k ivo no doubt rc^aidiiig tho bcnelicnl effects of tho 
tieatment W hen aiuircsis is picsent the adimmstration of alkalis should 
bo avoided If given, an 'imoimt no greater than is sulRcient to restore 
tho bicarbonate to aUmt tvvotliirds of its normal concentr ition should 
bo inyectod The method of calcvdatm,, this uuouiit will bo t,iven bclovr 
W^hen the hvpcrpnea di«ipi>car8, tho tliild usually ier<ains coii'icioii'incss 
and the vomiting ceases Tbo amount of acetouo and diacctic acid m the 
uriuo rapidly dtciciscs Tho oral adimmstration of food may then bo 
resumed Cereals and milk should bo Idmimstcred and other articles 
of food ripidlv addexl Ci«e 1 is the history of i patient with cyclic 
vomiting complicated by severe ketouo body acidosis 

Caao 1 — r W D , male, white, ago 2*^ years, weif^ht 13 kg 
nosis cvclic voniitin^ , acidosis (ketone bodies) 

F H — Unimportant 

P n — Nuineioiis digestive disturbances charactcnzcd by vomiting 
and often by fever md diarrhea Attacks occurred at mfervals of a fc" 
weeks to a few months Lasted from 3 to 4 davs Last attack 0 months 
ago , , 

p I — Began suddcnlv November 20, 1922, with vomiting, vvnicu 
occurred several times dutvn,, the mommg -wid very frequently during the 
aftonioon Neither food nor water could bo retained and the vomitmg 
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pcrsi ted 'nheu neither had been tal^cm for some hours Temperature on 
admission Isovembcr 21 rva8l00 2®F Respirations 36 

P E - — On admission child las quieth in Ifil m a semistiipor but 
could be aroused Skin svns dry eyes sunken and respirations somewhat 
accelerated and seiv deep, su^csting acidosis rather than pneumonia 
LunoS wero clear on physical examination The stupor became more 
marked so that the child w as in deep coma and the hs perpuea was detinite 
On \o\eiiiber 21 urine contained lar,,t amounts of acetone and diicetic 
acid Four hundred and fifty cc. of 5 per cent glucose was „nen intra 
vcnon«lv and 300 c.c of normal salt solution wss injected into the 
peritoneal cavitj The next da 3 the re pirations were is labored as on 
admission and the child lomitcd once Glucose gi\en by rectum was 
pnmpth expelled Vii additional 500 c c wasgnen iiitravLiioush This 
was followed bj slight temporaiy improrement Plasma bicarbonate 15 
Tol per cent at 0 P M On XoieniUr 22 17^ cc ot -1 pci cent odium 
bicarbonate was injected intravenously The h>per|'Dea was definitely 
relieved \t 10 P il condition was very much better Urine contained 
enlv traces of acetone and diacetic acid Patient breathing quietly Took 
fluid by mouth without vomiting 

On Iioicmber 25 unne contained neither acetone nor diacetio acid 
The child rtcoTcred completely 

Acidosis Associated with Acute Diarrhea Dysentery etc — The mdi 
cations m the treatment of this tvpe of acidosis are (1) to stop the 
diarrhea bv proper feeding either with protein milk or buttermilk and 
thereby to check the further loss of fluid (2) to restore as quickly as 
possible the fluid loss by administering fluid by mouth or by subcutaneous 
or intravenous injection (3) to to tore renal function Five per cent 
gluco «0 solution or normal saline may be used ''eecnty five to 150 cc 
may be injected at one time and iho dose repeated two or even three 
times daily The administration of fluid dilutes the blood restores the 
circulating blood volume improves the ciiculation and often causes the 
kidneys to resume their acid excreting function thereby relieving the 
acidosis. Alkalis are usually unnecessary If used they should be given 
as a 4 per cent solution of sodium bicarbonate made by weighing out the 
required amount of sodium Incarbonnte in a sterile container and adding 
it to the proper amount of freshly distilled, cooled, boiled water It need 
again after adding the bicarbonate Tho management of 
c 1 dren with this type of acidosis is illustrated by Cases 2 and 3 

Case 2 — J D age 6 weeks colored, weight 3 2 hg Diagno^s severe 
diarrhea acidosis 
F H — Negative 
P n — Not important 

y ^ ^ Began \ugust "> with dianhea and vomiting Had 10 to 12 
oose watery, green stools a day which contained no blood Condition 
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coiitiimcd until dij of admission, August 8, 1919 Temperature on 
idtuission 102 

E — Well-developed md uclluourislicd colored boy Somewhat 
drowsy Jlukcil li^iwrpnci Respirations both costal and abdominal 
Unite coutameil albunim but no acetone bodies. Plasma bicarbonate 15 
vol per cent llio uliniiiistration of lil cc. of 5 per cent giucoso bj 
intrapentoneal injection uid 50 cc of -4 jicr cent sodium bicarbonate 
intraTcnoush protlnccd no luiprovciiicut After i total of CoO c.c of 5 
per cent glucose had been oUin lutripentonLall^ and -i gm of sodium 
bicarbomto b\ mouth, during a jicrioj of 48 hours, improvement began. 
Vn additional b lO c c of 5 jur cuit giucoso was g,i'cn m amounts varying 
between 130 and 170 c.c during tho next 2 days and sodium bicarbonate 
was continued Projicr ditfctio treatuicut checked tlic diarrhea and was 
followed by rapid recovery 

Ca'ie 3 — P G a^t 1 year, white, wci^t 0 7 kg Diagnosis severe 
diarrhea 

I n — Not imiiortaut. 

P II — ^ot important. 

P I — Beg ui October 20, 1920 Vomited onco after nigbt feeding 
Had fever Had 0 or 7 wattn, yellow, slimy stools which did not 
contain blood Admitted to tho hospital October 22, 1020 

P E*— An undcrdcvcloixol, undcniounsbcd white male child, ap- 
peared ven ill very drowsv , roused with difficulty, very «hrill piercing 
erv routaiiel depressed , eves sunken, lips and tongue diy RevpiTations 
slow but no hvporpnci Unno albumin 0, acctoiio +, microscopical 0 
Fito hundred cc of 5 per cent glucose was given mtrapentoiveally at 
12 45 A 11 on Octobci 21 1920 Piticnt almost in coma. At 3 30 
P 11 pla«ma bicarboiiafo w IS 30 vol per cent. Seventy five cc each of 
a 4 per cent sodium bicarbonate soliitiou and a 5 per cent glucose solutioa 
was mjccted into tho superior longitudinal sums Harked impiorement 
followed Plisnii bicarbonate 70 vol per cent, October 24, jirotcin milk 
1 ounce evciy 4 houis given and retained Amount rapidly increased to 
5 ounces at each feeding Discharged November 19 

Acidosis Associated with Benal Insufficiency — The treatnient of 
acidosis occurring, in children with renal insufficiency due to chronic 
organic disease is exceedingly unsatisfactory Such patients are, as it 
vveie, balanced on a knife edt,e between acidosis and tetany Tho 
administration of a small amount of hydrochloric acid for tho relief of 
anorexia or tlio improicment of dige'itiou will piccipitate an attack of 
acidosis On tho other hand, tho admiuistration of sodium bicarbonate 
for tho relief of tho acidosis will precipitate an attack of tetany duo 
to a lowering of tho calcium concentration of tho scrum which ctch m 
untreated patients is low When calcium chlond is ai2mini«tcicd, the 
acidosis recurs It is thciefore important to control tho administration of 
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alkali either bv determining the bicarbomto of the serum or by noting the 
first chaiij,c m the reaction of the unuc n ith dibronicresol (gieieni h \ ellow 
to purple) 

Ouo maj calculate the amount of sodium bicarbonate that may be 
administered nith reasoiiable snfetj Xhe normal biearlwiiate concentra 
Hon of plasma and of the other bod^ fluids is about 0 3 per cent In 
severo acidosis this is reduced to about 0 1 per cent or 1 gm per 1,000 
e-e of body fluids '\\e may assume that about seven tenths of the body 
weight IS water hence, if the child ueiijhs 10 kg the bods will contain 
7,000 gm or 7 kg of fluid To restore llu. bicarbonate to the normal 
level, 14 gm of sodium bicarbonate should be adiftiiusti red However, 
with such patients this is dangerous and doubling the bicarbonate concen 
tration will usually suffice This will loijuire 7 gm ot sodium bicarbonate 
or 17o cc of a 4 x»r cent sodium bicarbonate solution Owiiig, to the 
anatomical defect the results of treatment arc usually unsatisfictory and 
tho prognosis is invanibly bad 

Case 4 — "W R, ago '> months, weight 4 8 kg born September 5 
1019, died dune 19, IJdO Diagnosis bilateral c\ tic kidney acidosis, 
tetany 

F H — Unimportant 

P H — Birth histoiy normal Has had a ranch of diets including 
woman s milk On all of these he gimeil v< r\ sJowJv or not at all Had 
diarrhea from time to time Vt 4 months of ago had influenza and 
pneumonia 

P E — ^Admitted to Harriet L-in© Home June 17, 1^20 Tempera 
tnre, 98® 1 poorly nonnshed, i>oorly dcreloped anemio wiito boy 

His muscular development was verv poor He wns just able to hold his 
head up but could not sit up even uUh supl»ort He had hypcrpnea. The 
lower border of his sple*en wis filt 2 cm below costal mar^jin Onm 
alhurmn trate, suj,ir noiio, acetone trace no casts no pus June 18, 
plasma bicarbonate 20 vol percent Ca]ium74mg perlUOcc serum 
Inorganic 1 12 j mg per loO cc serum \Ia„nesiuiii 3 2 mg per 100 
cc serum Alveolar COj tcnsiou 1 > nini Hg boduim bicailxtnate 1 3 
S™ was given every 4 hours Tbe next dav UiO hvpcrpuea had dis- 
appeared hut signs of tetiuy appealed ChiM had carpojicdil «pasm and 
the Chvostek and Frh phenomena weie positive Sodium bicarbonate was 
discontinued After 7 gm of sodium bicarbonate had been administered 
tho Urine was still acid (normally hild s urttto becomes alkaline afUr 3 
gm ) The plasma bicaibomto had mcieascd to 40 \oI per cent Tho 
calcium had decreased to 4 b Intravenous phthalein test Lowed 6 
per cent excretion in bouts Tho child had tlio first convulsion at 2 

P M on Juno 19 and asecondoneat2 30P il Blood prcsMire 116/76 
Ho suddenly stopped breathing at o 30 P ST Respirations could not be 
restored 
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PROGNOSIS 

The prognosis of acido'tis is alwijs uncertain In nny case it inu<'t be 
looked upon as a gra\o comiilication One imndrcd nnd forty eiobt 
children uith acidosis uero Ircited at the Harriet Lane Homo In oiilj 
15 cases uas tho condition due to ketono acids Fue of these cases 
terminated fatalh Of the rem tilling 133 children, oulj 35 recovered 
This IS due, no doubt, to the fict that the majontj of children vicro 
de peratclj ill when brought to tho hospital The bicarbonate couctntra 
tiou of the blood is not tho <!ole criterion of tho graMtj of the patients 
condition Followiiie, tho idmiinstratioii of «odiiim bicarbonate, the 
bicarbonate level luiv bo rt stored to iioimal, the Inperpnea may disap- 
pear and act tho patient niay die On the other hand, even verj severe 
cases of acido is oftiu iC'<|»ond favorabh to treatment Tho nutritional 
condition of tho child at the tmio of onset is jinpoitaDt The prognosis 
of acuto ocido is m w ell nom islicd thildrcu is usually better than when 
tho same condition occurs m tho«o who arc iuidcnioun«beJ The 
duration of the acidosis is a factor of considerable iiuportauce fo 
general tho longer the condition has cxiaud befoio treatment is Ix^n, 
tho worst the progno«i» Wheit thcuudcrlyino em'so is some irremediable 
inatumical defect or «omc metabolic disturbaiico not amenable to treat 
meut the prognosis i» bad Uiiltss cither of these conditions is present 
the results of treatment ire often aerj striking, so that a child in profound 
coma with marked h^perpnea iiia^ regain consciousness within a few 
minutes after tho injection of sn^ ir solution or of bicarbonato is begun 
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VCIDOSIS WITH SPECI\L RCFFIIENCE TO THE \CIDOSIS OF 
STAR\ VTION AND CIIUOMC DISEASE 

WiLTti \V Palmh 

Introduction — -The (onn “imlosis’ \v is introduced by Niunyn to 
dcaijjinto the form ition of beta b^droT> butane acid in metabolism and was 
gcuer'ill\ \iscd in clinical uicdicinc m this restricted sense up to a decade 
0^0 Nauinn’s dear luidcrstanding of the results of this abuonnalit} in 
the combustion of fats seems to be rather generally overlooked In bia 
textbook, DerDiahelcs ^UUllus ho writes^ 

In severe eases of diabetes— occurnii^ cspcctilly m vouiig peoples 
there appears after a loug duntion of (bo disease an abnormal acid pro* 
duction Stuec the acid oracid«, tho overproduction of which is important 
m diabetic acidosis, arc c\crttod in (ho unno combined with alkali, aud 
therefore withdraws alkali from the oiganism, m the ease of copious aud 
continued acid production (severe acidosis) there develops a deficiency 
of tho alkali necessary for neutralization, (his deficiency is shown by 
an mcreaacd cAcretion of NH 3 ” 

Clcarlv It w as N aunv n s intention (bat the ov erproduction of a normal 
or abuoniial acid «liould be designated as acidost'^ and tho effect of reduc 
ing the ba«c of jho blood below normal levels as hyixjIkaJtlnt In view of 
tho fact that at present the important t^pcs of acidosis result in a reduc- 
tion of base fic-qiicntlv called rcclnecd ‘ilkihns rc'scrve,” it is unfor 
tuuato that the term has been so universally disregarded in tho literature, 
particularh English and Vmenean ks our knowledge of the physical 
chemistry of the acid base ecjuilibriiun ind tho regulation of this cqui 
libnum has increased, tO(,ctLcr with the development of simplo and 
accurate methods of clinical applicability for detecting abuonnal changes 
m the normally slightly all aline body fluids, tho term acidosis has acquired 
a wide significance 

In 1877, Walter laid tho experimental foundation of our knowledge of 
acid intoxication by feeding rabbits hydrochloric and other acids by 
stomach tube, and obsen mg tho phy siological and chemical effect's ^Vhen 
be gave hydrochloric acid m lethal amounts, there was an increasing 

Naunyn Der Diabctea Slellitua 2d ed 334 1906 

&13 
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lijperpaea and rapid pulse, ending m deatli, a picture rcsemblmg that 
described by Kussmaul m diabetic coma >car3 before The CO content 
of the blood was much dmiini'thcd b% the administration of UCl, although 
the reaction of the blood alwaja remamed alkalmc to the most senaitno 
litmus Fiirthemiore, he found that the simultaneous adnimistntioa of 
sodium bicarbonate subcntaneou‘dy made it possible to increase the lethal 
dose of IICl threefold, and, when animals were apparenth dead of acid 
poisoning, intravenous sodium bicarbouate would restore the pulse and 
breathing He also observed that as the result of HCl inj,estion, the 
unne of rabbits, nonnallj alkaline and free from ammonia became acid 
and contained larj^o amounts of ammonia Increased amounts of ammonia 
had been found pieviousl^ in severe diabetes bv Boussingault and later 
confirmed by HallevoorJeu 

&ix jeara after Walters classical experiments Stadelmann called 
attention to the fact that the svmptom complex of diibetic coma grcatlv 
resembles that of acid intoxication as revealed bv the work of alter ’ 
This observation led Stadelmann to estimate the then known basic and 
acid radicals in the urino of a patient m diabetic coma Ho discuveicd 
large amounts of on unknown acid Quito logicallv he believed this 
unknown acid to be organic and set about its identification Ho isolated 
alpha crotonic acid, which n suits when beta bvdroxvbutvno acid is heated 
in acid solution This error in tcciimc was corrected a jeor later bj 
Minkowski and luilz It was Stadelmann who hist suggested the use 
of sodium bicarbonate m the treatment of dialietic acidosis Magnus Levy 
(IbOO) ill a notable piper showed tint the chuf source of betahvdrox 
\butvne acid is the incomplete oxidation of the fat and that death from 
diabetic coma ma^ occasi(>naIl> be prevented bv the administration of 
large amounts of sodium bicarbonate 

Altboupli acidosis as it occurs in diabetes mcllitus was the chief form 
of acid intoxication recognized b> eliinciaiis fer manv years it should 
be remembered that Ku«sinaul called attention to the similaritj of the 
dyspnea in tho terminal uremic coma of nephritis to that in diabetic coma 
Jaksoh brought forward chemical evidence of a reduced alkali content 
of the blood of nephntics with dvapnea by simple titration methods 

Since Lawrence J Ilendersoua (DOG 1011) exposition of the phv«io 
logical importance of balanced solution-* of pho phates and carbonates and 
their rule in tho mechanism whereby the oiganism maintains a normal 
acid base oquilibnuin there has been an extended interest in the theoretical 
and clinical coiioideration of the condition known is acidosis Vs a result 
of numcious and exhaustive studies thicflv b> Vincncan Lugli«li and 
Danish investigators, our knowledge of the phvsiiochinucal properties 
of buffer’ solutions of which hlc^ and body fluids arc the most im 
portaut physiologically, has licen greatly enhanced Furthermore through 
the clever methods for detecting, acidosis, the presence of varying degrees 
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of this condition lias been discovered m a \ lrlt.(^ of disc ises However, it 
IS safe to 'i'ly that the most importaut form of acidosis is that which results 
from the faiiltv oxidation of fat, and occurs most freqnentU in diabetc* 
mclhtus and cyclic vomiting of children 

Definition — Without apolopO, U miv be stated that the blood is a 
“buffer solution of extremely complex composition * 

The constituents which tahe part in the buffer mechanism are plasma 
proteins, hemOg,lobin, biearbonatts, phosplntcs, carbonic acid, chlonds, 
free oxjgcn, urea and ammonium silts Under iionnal conditions the 
concentration of these several factors vanes within rather narrow limits 
and, wlnt is still more importaut, tlio ratio of acid to basic reacting sub- 
stances IS c\trtmel> constant It 13 the ratio of acid to base whieh 
determines fbe reaction (the hydrogen ion concentration) of the blood and 
bod} fluids Iho bicarbonatcs outrank all other constituents of the blood 
m importance as biiffera hen the concentration of the bicarbonatcs is 
reduced, the blood aud bod} llmds arc rendered much less efficient as 
buffer solutions, thcreb} incrcuuig the teudenev to the dertlopment 
of a disturbed acidba«c ratio, for example, an increased hjdrogen ion 
concentration 

For the prevent wo mi} consider a condition of acido«i 8 to exist uhen 
there ts a reduclicn of the hicarhonales of blood below the normal leiel 
or uhen the ratio of aetd to base is so attmd ihal the hydrogen wn con 
cenlratton of the blood «s tncreaeed aboic the vp}>cr Itmtts of normal range 
Acid Base Regulation ~Undcr avenge normal conditions of activity 
and food intake the acid waste products of metabolism are in excess of 
the basic Prompt elimination of thc«e products is e«scntial to hfe The 
mechanism for dealing with this featuro of human metabolism mav be 
divided into two phases The one provides for rendering the excels acid 
radical harmless, as soon as produced, the other furnishes a means for 
their elimination In the first lustauec (he contiu^jCncv is met bv the 
buffer quaht} of the blood aud to a limited extent through the formation 
of neutral ammonium salt Aside from the carbonates and pliovplntes 
m the plavma, there are the important buffer effects resulting from the 
interchange of HCL and II CO 3 between the hemoglobin and phosphates 
of the red blood corpuscles The eluntiiatiou of acid products is effected 
largelv tlirouob the lungs (CO ) and tho kidnevs (nonvolatile acids) 
The rule of the bowel in the exerttorj pioccss, though has well uuderatood, 

IS probably of minor importance Fortunately tlie bulk of acid produc 
tion 13 in the form of volatile carbon dioxid, which passes out through 
the lungs b} simple pb} 8 ic 3 l diffusion The kidney is able to nd the 
organism of the excess of acid radicals by excreting a unne moro acid 
than blood and by utilizing ammonia to form neutral salts Rece nt work 
A bulTer solution is one to «]ich considtrable amuunts of acid or alkali may lie 
added "Uh ^ minimum change m the reactum (hydrogen ion concentration) 
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indicates tliat it is m the kidney that aminouia may be taken from urea 
to be Combined with acid radicals, thereby savin,, base for the bodj 

Diagnosis — Theie aie two fvpe of acidosis which are of clinical 
interest, one in which the fixed alkali*; chieflv the biearbonatcs, are rc 
duced, and the other m which there is an alteration of the acid base ratio 
with or without depletion of the biearbonatcs As may be surmi'ied the 
diagnosis must usually be deti Trained by laboratorv means for m only 
tlie seierest grades can the difi^uosis be made clinicsllj A discussion of 
laboratory methods hei-c is without the scope of this paper The forms 
of acidosis of greatest climcal importance at least in the present state of 
our knowledge of tho subject, are those in which the biearbonatcs of the 
blood are reduced below the normal and can best be determined by the 
direct method devised by Van Slvke and now in general clinical use 
Alteration of tbo acid base ratio in the blood involves a determination of 
the bjdrogca ion concentration (pH) of the blood either by direct or 
indirect means Under proper precautions the colonmetnc method of 
Cullen and \an Slvko promises to be tho most useful because of its 
accuraev and simplicity 

For a discussion of the and base equilibrium and its regulation w ithin 
the organism, the reader is referred to the comprehensive articles of 
L J Henderson, \ an Siyke anJEvaus 

Treatment and Conditions in Which Acidosis Occurs — That acidosis 
IS an abnormal physiological staf^ which may appear in a ranety of 
pathological conditions, and not a. dtaeasf should be clearh appreciated 
\iiv abnormal process which leads to a production of acid radicals moie 
rapidly than thev may bo discarded or myurcs the eliminative mechanism 
mav result in acidosis With the development of suitable clinical methods 
for determining directly the bicarbonate concentration m tho blood 
acidosis has been found in a laige number of diseases formcrlv Hot sus 
pected Of first importance ate the conditions which lead to tho produc- 
tion of large amounts of beta bydroxvbutyric icid that IS diabetes cyclic 
vomiting of children starvation and malnutrition of whatever cause 
occasionally infectious diseases and anesthesias (chloroform and ether) 
Varviiig degrees of reduction of the Idood biearbonatcs (commonly spoken 
of as alkaline reserve) liave been found in renal disease (uremia acute 
nephritic, chronic ncjihntig with hypertension pyelonephritis) cirrhosis 
of the liver, diarrheal diseases of children, acute infection®, in which no 
notable amount of beta hydnaybutvne acid is produced { ksiatic cholera 
bacillary dv«eiitencs rheumatic fever pneumonia Weil a disease etc), 
poisonings from chemicals (silicylatcs, methyl alcohol) wasting diseases 
(cancer pernicious anemia etc.), severe burn® traumatic shock etc. 

Conditions in winch the acid base ratio is altered, leading to an mcrcasc 
in the hydrogen ion concentration of the blood, may be found in any of 
the diseases with a reduced bicarbonate level, and, m addition, m those 
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of this coiiditiou has been discovered in a v jnth of diseases However, it 
IS safe to sav that the most importaiU fonu of acidosis is tint which results 
from the faiiltv oxidation of fat, and occurs most frequently in diabe(e« 
mellitus and c\clic vomiting of children 

Definition — ^AVithout apolo^, it ina\ lx stated that the blood is a 
“buffer solution of extremely complex composition 

Tho constituents which lake part in the buffer niccbamsm are plasma 
proteins, hcmoolohin, Liearhonatcs, jihosphatcs, carbonic acid, chlonds, 
free oxygen, xiroa and mnnomum salts Under nonnnl eonditioas the 
coucciitntiou of these scxcnl f ictors vanes vvitlim nther narrow limits 
and, wlnt is still raoro important, the ritio of acid to basic reacting sub- 
stances IS extremch constant It is tlic ritio of acid to base wliuh 
detenmnes the reaction (the hydrogen ion concentration) of tlie blood and 
bodv fluids The bicarbonalcs outrank all other constituents of the blood 
m importance as buffers Mlicn the concentration of liic bicarbonatcs is 
reduced the blood and body iluids arc rendered much less cfiiciciit as 
buffer solutions, thereby increasing the tendency to the development 
of a disturbed acid base ratio, for example, m increased hydrogen ion 
concentration 

For the present we max consider a condition of acidosis to exist u/icn 
there w a reduetton. of the hicarhonates of Wood heloju the normal letel 
or uhen the ratio of acid to hate i? so allcrcd that the hydrogen ion eon- 
ceniration of the Wood tt tncreaecd aboie the upi>er limits of normal range 
Acid Base Regulation — Imdtr avenge normal conditions of activity 
and food mfako, tlie acid waste products of metabolism are in exetss of 
the basic Prompt elimination of these products is essential to life The 
mechanism for dealing with this feature of Jiiimau metabolism mai be 
divided into two phases Tho one provides for rendering tho excess aeid 
radical hannliss, as soon as prodiicvd, the other furnishes a means for 
their elimination In the first iiistaiico the contingency is met bv the 
buffer quality of the blood and to a limited extent, through the fonmtion 
of neutral ammonium salt \sidc from the carbonates and phosphites 
in the plasma, there are the important buffer effects resulting from tho 
interchange of HCL and II CO 3 hetwocu tho hemoglobin and pliospliatos 
of the red hlood-corpusclcs Tho elimination of acid products is effected 
largelv through the lungs (CO) and tho kjdiievs (nonvolatile acids) 
The role of the bowel in tho excretory process, though less well understood, 
is probably of minor iniporfaiicc Fortunately the bulk of acid prodiic 
tioii 13 in the form of volatile carbon dioxid, which passes out through 
the lungs by simple physical diffusion The kidney is able to rid the 
organism of the excess of acid radicals by excreting a uniie more acid 
than blood and by utilizing ammonia to form neutral salts Ivccei it work 
^ IjulTer solution is one to wl ich (onsulcra) le aiiiounta of aci I or alkali niay be 
added wjUi a minimum thangc in the reaction (hjdjOofu ion eonantrat on) 
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question is possible The author has had no personal expenence in the 
treatment of either condition 

When Should We Treat Acidosu Per Se^ — The effect of mild shades 
of acidosis over loni' periods is unknown mild grades wo mean a 
reduction of the blood CO 10 to 1 j volumes below the lower nonnal level 
of o’! volumes per cent Until mform'itiou contraindicating such a pro 
cedure appears, it would v<in wise and ratioml to restore the bicarbonate 
m the blood to a normal level b> small doses of sodium bicarbonate 
Clinical manifistatioiis such ns headache weakness nausea and dvspnea, 
are most likclj to appear when the blood CO is about 30 volumes per cent 
or below Occasionally the above svmptoms occur with a blood CO of 35 
volumes per tent but in the exjiericiiee of tho author this is unusual 
Certamh, m situations where the base of the bodv is diminished suffi 
cientlv to produce svmptome. active measures to supply the deficit would 
stem indicated Tho medical profession is not unanimrus in advising the 
administration of sodium bicarbonate in severe diabetic acidosis Indeed 
It 18 true that with careful treatment this ma> not be necessary in many 
cases for with proper dieting the production of tho ketono bodies is 
reduced, and tlic ba^o combined with the ketone arids is liberated through 
oxidation of these acids and utilized in reforming bicarbonate in the 
presence of an ample supply of CO Iho same consideration holds for 
other conditions m which the ketone acids arc responsible for the develop* 
ment of the existing acidosis However when properij administered, the 
author has never sttn any injurious effects fiom the use of sodium bicar 
bonatc m combating acidosis from anv cause whatsoever Although it is 
true that tieatment of tho underljing condition will in most instances 
correct the error in the acid base Wlmcc it is a rational and justifiable 
procedure to make the patient more comfoitable A\ith the above facts 
m mind, we may now consider epocial measures in (he treatment of 
acidosis 

Special Measures —111 the treatment of acidosis two measures of 
prime importance are the introduction of liberal amounts of fluid and 
alkali administration to restore the blood bicarbonate to a normal level 

Fluids — Large quantifiis of fluids aid m tlio elimination of the 
deleterious acid radicals and lu tho more sever? grades of acido«is 
replenish the blood It is ne>t infrequent to observe a hemoglobin of 
150 per cent in severe diabetic acidoais and a return to 100 per cent after 
SIX or ei^bt hours of an abundant fluid intake It should bo remembered 
(hat the kiduej will not excrete betahjdroxybutjnc acid in a conceu 
tration much m excels of 1 per cent While fonnirlj m cases of severe 
diabetic acidosis a dailj excretion of as much as 100 gm of ketone bodies 
in the urine has been occasionally observed the author has never en 
countered an excretion of half this magnitude The value of a liberal 
fluid intake IS equillv great in abuonnal acid production other than the 
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v.itUout a lowered alkaline Tcsorve, svktli as pnciimonn, nstbma, cardiac 
failure, soicro aneuiiaa and carbon uionoxid poisoning It is fair to saj, 
lion 01 er, that lu carbon nionovid poisoning, there is frequently an asso- 
ciated loncrtd bicarbon ite conctutrntion Conceniin^ the treatment of 
acidosis, the discussion will bo limited to iion-diahetio conditions in adults 
The treatment of acidosia in diabetes uiellitns and m children will rocei'e 
special nttcutiun in their nppropnato cbaplcrs 

General Measures — Of gicat iiiijwttiiico is the trcitmeiit of the 
disei«!o process underlying the acidosis A safe point of new is to con 
sidor the acidosis as a “symptom” from which the patient needs prompt 
relief, while measures m the conduct of tho case should bo directed to 
prevent any recurrence of the condition Wicrc acidosis is duo to the 
production of large amounts of ketone bodies (beta hydroxy butyric acid, 
diacetic acid and acetone) the immcdiito fundamental fault is in the 
oxidation of fat, either from the hek of sufficient glntoso properly to 
bum the fatty acids completely, or bccinso the body cannot utilize glucoso. 
As diabetes is the disc isc par excclJenco where there is an mabilitr to 
bum gluco«c, and is to bo <pccijllv considered under this head, it o»b 
remains to call attcutiou to (ho fact tbit, in those conditions where there 
IS insufficient glucose projKrly to oxidize the fit, moro should bo supplied 
by mouth, rectum, subcutaneoush, or mtriicnonsh In adults, starvfl 
tiOD, from whateicr cause, is the one important condition avhich may need 
special measures directed to tho increasing of tho glucose intake 

Less 13 known about tho acidosis which may result from tho production 
of abnormnllv laT^o amounts of acids other than hctihydio'txbutyria 
acid In methyl aleoliol poisouiiv, the otTcudiug acid is formic acid, tho 
oxidation product of methyl alcoliol Aii uicicnscd excretion of organic 
acid has been ob ened iii icrv ill cases of pneumonia, although there iS 
seldom found any profound mluctiou of tho alkahiio reseno 

Impainucnt of tho renal fiinctioii, if seicre, may lead to a high grade 
acidosis, due to a retention of acid<», pho'sphoiic cliietly lloditicafioii oi 
diet IS clearly indicated, and will bo discussed in tho chapter deiotcd to 
the treatment of ncphiitis 

Acidosis, due merely to an altered acid baso ratio, without reduction 
m bicarbonate, is best treated through care for tho uuderhmg condition 
In respiratoiy difficulties, where this situation is most frequently 
eucountei-cd, the uso of oxagtn to ficilitate gaseous e\clnnj,o is of 
value 

"iandcll Henderson and hia associates, ou the grounds that the acidosiS 
acconipanv mg trauiuatic shock and anesthesia (ether and dilorofonn) may 
be the result of hyperpnea, hno ndaiscd the inhalation of an atmosphere 
rich in CO2 Clinically, tlio oideiite seems to f nor bicarbonate adinm 
istration It is clear fi-oiu the contradictory results that more clinical and 
experimental facts must be hroUt,ht forward before settlement of tho 
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the fatt} acids is restored, fLo base bold tlie ketone acids is made 
available for the formation of bicarbonate and the normal bicarbonate 
level tends to be restored It is held that an increase in the excretion of 
tho ketone bodies follows the adimmstration of sodium bicarbonate implj 
mg, if not actuallj statin^, that the giving of this drug leads to an 
increased production of beta-owbutvne acid Nothing could be more 
unwarranted It would bo eqiiallv reasonable to explain the increased 
excretion of ketone bodies on the basis that the increase in blood bicar 
bonate facilitates excretion, thereby freeing the bodv of these undesirable 
acids It 13 true and impoitaiif however that the unintelligent admin 
istration of lar^e amounts of sodium bicarbonate ma\ be productive of 
harm In the experience of the wntci, both on hv pofhetical and practical 
ground*! it is rtasouable rational, aud m maiiv instaucus higblj desirable 
to restore the bicarbonate to its normal level through alkah administration 
I may again call attention to the fact emphasized earlier m the chapter 
that the treatment of the condition uuderlving the development of acidosis 
la of primary importance 

Only sufficient alkali should be given to bring the level of the 
bicarbonate m tho blood back to uormil Ulien this point is reached 
all that can bo expected from the use of sodium bicarbonate has been 
gained in the combating of acidosis Thwefore some adeeptate con 
trol of tho amount ucce«sarv to accolnpIl^h this purpose is essential 
Tho most sati^factun and ichable method is the direct estimation of 
the biearbcmafe contont of the blood devise*! In \ an Shke When 
this method of control is available the amount of sodium bicarbonate 
required to restore tho blood bicarbonate to the normal level may be esti 
mated bj the formula of Palmer and Van Slyke 

&m N^allCOs — (f 0 — plasma C'O ) X m kg plasma 

38 

CO being expressed in terms of vedumes per cent * 

isbould tbe means of determining tlie plasma CO not be available 
obsenation of tho reaction of tbe urine is of considerable service provided 

The f rmuU i8 t ri d a6 f llo s 1 gn of NuilCO contains 6 c c of CO 
measured at 0 <00 nira If tie b*)d» fluiis ar e tinated at 700 cc for eacl kg of 
bod\ we ght then tl e di trilut on f 1 «nn f b a bonate among them would raise 
the CO ontent in c per 100 tc f flnid " *■ presenting tie body 

le eht IQ k Conr is Ij tho amount of bica bonate neee sary to rai e tie CO by I 
volumes per cent would be If b = bO — plasma CO th amount by lich tie 

bicarbonate CO in the plasma ha* fallen below 60 volumes per cent tl en the bicar 
borate requi d t a se it back to CO onll he^ X (00 — plasma CO ) Palmer 
and Van '^Ijke and Palmer Sal e en and Jacks<» have shown this equation to be 
ufficiently a urate f r practical pu po ee 
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kotono ncids, aucl ^\llerc the icidosis is due (o the iiiabilif^ of the kidney 
to Lxcrcto ripidly the acid radicals lu rcinl disccsc, the iboie cousidcra 
tions hold, for the difficulty is the latk of the power of concentration of 
the acid substance on the part of the kidiicj A fluid intake of 5 liters 
the first da\, and 3 to 4 liters tlitreaftcr, is idcqnata 

The nature of the fluid and uuiuicr of adniinistntiou is of somo 
iiiiportaiice Wion it bo proper to giit fluids b> iiioiitli, and there is 
no contraindication to the use of sugar, 8wectcm.il drinks flaiorcd with 
fniit juices are «iOinefimc3 preferred by the patient to plain water \lLa 
lino watciN, either eliirgcd or umhargC-d with COj, arc occasion illy will 
1 ikon It liny not bo out of place to call attcutiou to the fact that severe 
acidosis may bo associated with nausea, and vtn large amounts of fluid 
by mouth may lucroase the nausea and induce \uuiitniB Ilic author 
believes it is a mistake to guc very cold water, and, when fho patient will 
take warm fluid, tlio latter is pit.ferable Two hundred c.c every hour 
is about tho maaumim that cm usually bo given bv mouth Should sup- 
plcmcntarv fluids bo necessary, 0 9 per cent salino in'" be given per 
rectum, bv the Jlurpliv drip method, or by giving 300 c.c. by rectal 
tub© every four hours A certam number of Jiidiv idiials do not take fluids 
by tho rectal route well, and the ue\t method of choice is by liypcrder 
nioclysis This is frequenliy paiiifui and strcinionsly objected to on the 
part of tho patient lu aiiv ca«c, fho author htheves it inadvisable to 
give more than oOO c.c. of saliuc solution midir each breast m twenty four 
hours Tho remaiimig method which may be used as a last resort la the 
intravenous admmistntion of saline sohilion or, if gliicoso is indicated 
in treatment of tho underlying condition, 5 per cent glucose solution 
The precautions to he oliscnid arc to give not over 800 cc at a tunc, 
and then very slowly, taking at least ont-lialf hour for the introduction 
of the fluid With care iii the uiodirn tcchiiic of intravenous therapy, 
infusions may he given frcqucntlv with safttv Tho author has never 
had occasion to combat acidosis in diseases of which edema is a prominent 
feature Should edema be present, the giving of large nmoiiiifs of fluid 
would seem to be imwisc 

Normal saline or 5 per cent glucose solution m 500 to 1 000 cc. 
amounts may be given intrapcntoncally This route is tspiciallj con 
vcnicnt in infants or iiidividnals where fluid bv vein is dc'urablc but 
difficult 

The lower bowel should bo emptied either by saline catharsis or 
enemata ,, 

Alkali Admmistration — Within recent years, some writers, notauiy 
Joslin, have urged against the use of alkali (sodium bicarbonate) m the 
treatment of diabetic acidosis The argument advanced by its opponents 
m diabetes is brought forward for any acidosis due to the overproductiou 
of tho ketone bodies It is quite true that, as soon as proper oxidation o 
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that after the desired effect has hcea secured * tbo drug should bo discou 

tinucd 

Jfectal idmirtislraiton . — Sodium bicarbonate ma^ be given by rectum 
m a 4 per cent solution bv lliirpby dnp, or in 200 c.c amounts e\ er> four 
hours Certain subjects do not tolerate bicarbonate solution by rectum, 
and this method has to bo abondoiiLd 

Inlraie)toiis Idmtm'itralion — Sodium bicarbonate solutions for m 
travenous uso should be made with normal saline and sterilized by boiling 
ten minutes, or autoclaved at 20 pounds pressure for Jifteen minutes 
This procedure converts some of the bicarbonate into carbonate and 
formerlj sterile CO was bnUiled through the solution to insure a pure 
bicarbonate solution In our experience this is not neccssarj The pre- 
caution to be observed is a slow ndministiation as in any intravenous 
infusion, otherwise a chill niav be produced The author prefers a 5 
percent solution and never under au\ circumstances introduces more than 

000 cc., which 18 given over a period of at least one half hour Large 
amounts of bicarbonate solubon introduced into the vein rapidly not infre- 
(liicntlv result m sudden death Light instances of sudden death, after 

1 liter of 2 per cent solution bv vein <|mcLlj given are known peraonallv 
to the wnter On the other hand when given ns directed above no un 
toward effects have ever been observed It is preferable to give 2oO c.c 
of a 5 per cent sodium bicarbonate solution every four hours until the 
dcured effect has been obtamcNl 

Sodium bicarbonate solution with the pH pioperly adjusted to 7 4 
inaj be given in hvjKHleniiocIvsis Tins procedure is never u<!ed nor is 
It approved by the author 

In View of the several absurdlv unintelligent and unjustifiable uses 
of sodium bicarbotnto in the past I am constrained to repeat again that 
after the plasma CO has been restored to its normal level the administra 
tion of the drug should lie discoutmucd 

The treatment of acidosis as it occurs in specific diseases must neces 
sarily be discussed in their appropriate chapters The attempt has been 
made to outline only general principles underlying the treatment of 
acidosis m gtueral 
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there be no infection of the unnaiy tract ivitli bictern, the activity of 
i\hich imkes the urine alkaline In no instance should sodium bicarbonate 
be jjUen after the uniie becomes *ilkalinc or neutral to litmus AVbere 
there IS mjur> to the function of the kidney, as it applies to the regulation 
of the ncid base cquilibniiro, particularly lu reml disease, the control of 
the reaction of the urine b\ litmus is inadequate In dubttis mcllitus, 
the function of the kidney is frequently impaired, thereby rendering litmus 
an unsafe indicator In these casts it is imperatne to stop the adnunistra 
tion of sodium bicarbonate as soon as the first distinct elFcct on the reac- 
tion of the urine is oh erred b\ some suitable indicator For this purpose 
a 2 per cent watery solution of sodium alizarin sulphonate may be used 
as follows Before initiating the nlk ill thtripy, secure a frtsli specimen 
of urme, to 1 c.c. of which 2'> cc of water are aJdid After dilution 
with water, add 2 drops of the indicator, and «aie as a standard Vftcr 
tach dose of Wa, test the urine in a similar manner When there is a 
distinct change toward the rc»l to reddish purple, the desired efect bas 
been obtained Other indicators may be used, such ns mctlnl red for the 
more acid unues, hromcrcaol purple for reactions nearer nciitralit> The 
reader should consult tlio onginal articles quoti‘d in the h«t of references 
for details in the kcLmc of hydrogen ion conconlntinn estimation in tb<' 
unne 

The dangers of lucreasjd bicarboiiato concentration in the blood have 
frequently been pointed out, for tetany una iccompanv such a state 
It IS probably true that death Ins Ixtu hastened by the illadiisod and 
uncontrolled administration of sodium bicarboiiato iii patients suffenng 
from nephritis rurthorniorc, if alkih is gnin to nonnal individuals in 
amounts sufficient to depress the reaction of the urine much l>elow ncu 
trality, a pll of S 5 albumimina nn\ result. Also, large doses of sodium 
bicarbonate ma> cause di irrhea 

Methods of Uimtni^lraiwn — As la all fhcrapcufic procedures, the 
method of choice is b\ month In severe acidosis ai diabetes with unmis 
takable samiptoins of impcndiii*, coma, drow nie'is, lupcriiuca, and a 
plasma CO below 2o volumes per ciiit the time clcincut is i factor and 
intravenous administration siippleineutcd by oral aid rectal mea'surcs 
is desirable 

Oral ldwiimitnitio;i — It is iiiiwi«!e to attempt this method of admin 
istration if there be nausea or if flic bicaibomto produces inusca On 
the other hand the writer Ins seen luduuluals with seiere diabetic 
acidosis, in which nausea his been rclicacd hi the ingestion of sodium 
bicarbonate, and, furthermore, there has been a cra\iiig for the dnig so 
Ion" as a lowered pi nma bicarbonate pertained Sodium bicarbonate by 
mouth should neicr be given m amounts greater thin from 3 to 5 gm- 
per hour, diluted m 150 to 200 cc of water, and never persisted m after 
the development of any iintowird ^jistnc svmploins, alvvavs remembenng 
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rtst on histological and pathological finding and not on clinical phe- 
nomena The time maj come, howeier, ^hen a specific toxic agent nill be 
isolated from the mafenial blood in vi\o 

It evas formerly supposed and is still occasionally argued, that all of 
theoC toxemias haic the same fundament Only lately Fitzgibbou re- 
marked that the several toxemias had a common etiological basis because 
they had one common symptom, nameU albuminuria and the other 
symptoms, whether they were hemorrhage coniuhions or pernicious 
\onuting, Mere incidental On the other hand we understand that widely 
diffeient patholo^jical kaious mi\ he associated with similar sNmptoms 
That such dissimilar pathological findings can haie a common etiology 
IS at prisent an untenable hypothesis bwiug considered acute \ellow 
atrophy and eclampsia as manifestations of the same toxemia It is true 
that acute yellow atrophy and eclamiBia cannot bt distinguished clinically 
if the patient is hrst «ecu in coma and (hat during convulsions in the. last 
trimester of gesmtion one cannot «pc<.ifv whether such attacks are of 
nephritic or echmptm origin Nevertheless careful inquiry into the pro 
dromtl signs and symptoms or liter autop y findings can differentiate tho 
several conditions la view of the ditfercnces in clinical picture blood 
chemistry, unne analysis and pathological hislologv each typo of toxemia 
should he regarded is an cntitv until tho etiological factors are known 
Therefore wc subdivide the toxemias into (1) pernicious vomiting 
(2) acute yellow atrophy of the liver (3) nephntio toxemia (4) im 
pending eclampsia , and (o) eclampsia 


PERNICIOUS VOMITINO 

Etiology — Eegimiing in the sixth or eighth week of pregnancy more 
than half of all prOoii int women complain of nausea and occasionally of 
vomiting upon arising in the momiiir^ whence the tenn ‘morning sick 
ness ’ Y bile the condition usually subsides in fioni six to ii^^ht weel s 
vomiting may last for a longir period occur nt more fictjuent lutervais 
am] exceptionally jiervist throughout the whole period of gestation The 
mildtr picture has probably been observed from time immemorial and is 
so ficqucnt that it is rioanleJ bv the laity and by many physicians, as 
phvsiological Ccrtainlv in the cirhest descriptions and even as late 
as 17l!5, the authors who mention the condition appaiently do not regard 
it as fatal Eighy in 1841, stated that a sick pregnancy is a safe 
one, thereby evpicssing what was prohahly iCpardcd by the profession 
m tho previous century as a truism Put in li3o3 a discussion concerning 
tho justification for therapeutic abortion for tho relief of severe casts of 
vomiting totk place before tho Academy of iTedicinoin Pans, thus proving 
that in France at least the disease had evidenced itself m a grave form 
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THE TO\L\irvS OF IRFGN VNCi 
A N CjtEADtCK 

Pregnancy should he ind in tlio majority o£ eases is, a physiological 
process Iloweicr, tho border liuo between health aud disease m this 
condition is aaguc, slight nioditications serving to convert i iioninl philo- 
logical process into a pathological condition The Orests which iiidiico 
this change from normal to abnormal uiuj bo associated with tho preg 
nancj itself or niaj be accidental and bear no relation to tho pregnancy 
Iho latter group includes tho acute aud chrome constitutional infectious, 
while tho former group, tho diseases peculiar to pregnancy, arc collec 
ti\cl> spoken of as tho toxemias of pitc.naucy Dicso way mamfest them 
selns clmicallv by oxcc«sivo vomiting, coimilsious, skin lesions, or other 
ondence of gtncril disease In these diseases peculiar to pregnancy, 
slight deviations from the normal metabolism frequently give nso to 
evidences of autointoxication, which nuioO from mild inauifostations, 
speedily lelieved to a severe toxic condition which terminates fatally 
Between the e extremes all gradations occur Tho toxenii is arc related, 
in that pregnanev is essential to their occurrence, and that tho fault lies 
in the metabolic processes 

The metabolism of the mother is profoundly affected by pregnancy, 
as is evidenced bv the sfoniie of nitro^,eii, of fluids of calcium salts and 
the adding of fat Tho eliniinatiou of fetal waste products as well as 
maternal waste piodiiets throws a heavier burden on the excretory func- 
tions, skin, bowel and kidney It is a question whether tho metabolic 
abnormalities result from irrcgiilaritv m tho digestion and absorption of 
foodstuffs on the part of tho mother or whether they aro duo to a 
liberation of fetal waste products, or, m tho thud place, to the inability 
of the maternal eliminatory organs to excrete normal maternal and fetal 
waste products Such distinctions may distmgaush tho types of toxemia, 
and the field is at pre^sent an attractive one for investigation Further 
confusion arises from the fact that totally different pathological conditions 
produce identical clinical aymptom**, -such is fever, albuminuria, convul 
sioiis or coma At tho moment our classification of these toxemias must 
82-1 
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Liole foimation to wlucli lias bttu ascribed a toxic ctiologicil <!iguificaiice 
Occasionally voniiting luaj be ag'grd\atcd 1^ the presence of a tumor 
ansmg from tho adnexa and distorting the poivtc oigans Krassowslxys 
and one of ilhama cases bear out this point \\ bile the reposition of 
the uterus, or the removal of tht tumor as the ease' ma% be, maj lx lollowed 
b\ immediate relief, less eiujdiasis is bein_ plitid iiowadacs upon the 
icflex cau«e of aomitiiij,, m iitw of the fict that such conditions can 
scarcely influence the ttiolo^^ieal a,,uit and that the treatment has a p«j 
chic efi'ect rather than a specific therapeutic ictiun 

Psychoneurotic Vomiting — There is a fumtional unbalance m tho 
higher mental procc sea that accompanies picgnaiicv This fact has long 
been locognizcd and manj authors sp« ak of vomiting as of hjstencal on 
gin Kaltenbach eiohed a theory to explam the 'er^ Iire.c group ot 
these ea'-es m which there was no lesion to piovidc refles irritation and 
al-x) called attention to the xparso and incoustiut pathological findings 
He concluded that tho majority of women who complained of peisistent 
vomiting were suffering, from a neuiosis which wax not apparent until the 
prej,nano} supciTcneJ Ho tailed alfcufion to tht fact that if such cases 
wtic piopcrly treated tho need for therapeutic •xbottum would be reduced 
to a minimum In a monograph publisUcl in IVilliims proposed 
that tho teion neurotic lomitiug bo applied to this group of cases and 
aid, to any one who has had considerable erpentnee with this class of 
cases thcie can be no doubt that m many the vouutiiig must bo attributed 
to some neurotic condition as is mainfc tod by the remarl able cures 
which sometimes follow all sorts of unphvsiological procedures as well as 
the mere tliicat to induce abortion or a feigned attempt to brin,, it about 
It IS more than piobable that tho lact majority of cuies following the 
application of leeches to the epigastrium or ccnix the dilatation of the 
latter by Copemau s mantimr or the, applicition of \ irious drugs, arc 
susceptible of a similar explination This vieivjioint has not escaped 
criticism for example in discussing Giaefes first paper in support of 
tho psychic element in vomitiii„ of pregnancy ^\luschcld said that the 
thcon was extreme and did mt explain tho emaciation and cachexia 
which was present in severe cases However severe pro tration from 
inamtion and starvation has been oh eivcd, and apparently has bexm 
relieved bv an vjspeal to the patients mind alone ihiis, but lately a 
private patient of mine of mtclligenco and education suffered from a 
spveie fyjto of vomitinp while in the second and third months of her third 
pregnancy There had occurred a marked loss of body weight, while no 
fond and but little fluid could be retained She lespoudcd promptly to 
appropriate treatment kfter the prej,nancy had progressed satisfacto 
ril\ wo were in conversation over tho previous difficulties when she sur 
prised me by discussing the matter very frankly She explained that 
there, had heen no mtention to vomit, Imt that theix. had existed a com 
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Since flnt time the mass of litcraturo on tlio subject givc-s further proof 
that incocrciblo or persistent \omitiiigli is increased m incidence and m se- 
\crit>, especially lu rrmcc, Luj,Iaud and the United States. Ilonvitz 
called attention to tbo a ination m lucidcnco in different coimtncs The 
more sc\ero picture is less frc<]iiciit in Gcrmiiiy and llussia, where several 
authors (Hold and brank) Live ■vtated tint they never have seen a case 
of vomitiiip of pKjpiancv end fatally On the other hand, every general 
practitioner in the United Stiles doubtic s can furnish 'leveril instances 
fiom his records of cxtiemcly ,>rne tyiK-s of this di^ca'sc This coiidi 
tioii, 111 which vOiiiitiiig, may persist until neither food nor water can bo 
letaincd is grive, is 'ipokeii of as hyiKiemesis giavulanira or pernicious 
voiiiitin", and sometiinis leads to fatal tcnmnition 

Reflex Vomiting — While there is probibly a tovoinic etiology behind 
the 'Simple t forms of voimtin^ of prcgriaiiev, appaicntly unrelated ex 
tonial influences frequently t\eitt the condition Of the e factors, the 
p»veliic eknicnts are tho mo'it fioqiicnt, while, on the other hand, reflex 
irritation niav occur Hit excitin^ cuist in (lie so-cnlJed reflex variety 
la «omo anitomical abuonaality cl<5cvvlicre in the boJv, but particularly iii 
the generitivo tract Thua, Ktroilcxiou of tlie utenu, ovarian cv«t, and 
other causes of that nature have been blanic<l Gniley Ilowitt is com 
monh logirdcd as the origin il exponent of the theory that uterine dis 
plicemenls plav an etiological rolo in persistent vomiting but tho idea 
w 13 adv anted 13 u«cli and JIo or twenty ei^lit years befoio Hewitts 
hist monograph appoaro<i It is doubtful if anteflexion is a fictor, as 
Ilewitt auj^pcsted but retroversion and tncaiceiation undoubtedly favor 
tho occurrence of vomiting Incarceration, hvdramnios and certain cases 
of mult pic ptegiiano lead also to an abnoimnl thinning of tho utenne 
wall winch Dance 8Uj,5,evtcd as tho ctiologv rather than a coiucidcncc of 
vomitiiie Hoiavitz Tnszkai and Martin dcmonstritcd a couiciileiit 
mvomctntis and irritation of the adjacent peritoneum Inflammatory 
changes m tho ceivix aud cndomctriiini have been assiociated with fatal 
toxic vomiting and such lesions Lave found on exponent and followers 
who claim an etiologicil spccificitv for each finding Tho very multi 
plieity of these lesions and the oLvioua ps>chic effect of such therapy as 
manual reposition, or dilatation of tho cervix without other procedures 
makes one skeptical of the spccificit') of any one condition This leads one 
to believe that too keen attention w is devoted to tho j^cucrativo tiact, to the 
exclusion of tho fiiidm^jS el'sevvlierc in tho bod> Tho association of hy 
dramnios and multiple piegnancv with pernicious vomiting mav moie 
likely bo duo to an excc «3 of the toxic agent rather than to the ovculi'^tcn 
tion of tho uterus, while the frequent occuneneo of the syanptoms with 
hydatidiform mole is doubly interesting In the fiist place, the fetus itself 
IS not essential for the production of pernicious vomiting and ^econdl' 
tlicre 19 a distinct incica'« in the trophoblastic elements m hydatidiform 
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molo fuiTintiou to uliitli has bccu a cubed a toxic ctiologicil signitxcauce 
Occasionallj lomitmg may be aggra\atcd bj the presence of a tumor 
arising from tho nduexa and distorting the pelvic org ms Kra«sowsky s 
and one of A\il]nms’ cases bear out this point ^Mlllc the rtpo itiou of 
tho uterus or the removal of the tumoi a2> tho case luav be mav be followed 
by immednto relief, less emphasis is being placed uowadns upou the 
rtflex can e of vomiting in view of tbo fact (bat «uch cinditiou'- <au 
scarcilj influence the ttiolOg,ical dj^ent aud that the titatmont has a p y 
chic effret rather than a sjxcihc tbirapcutio action 

Psycboneurotic Vomiting — Pheio is a functional unbalance m the 
higher miiital procc«‘^s that accompanies ptcgiiaiicv Ihis fact has long 
belli recognized and imn> autlior sjw at of vouiitiUo as of hv tern al on 
gin Kalfenbach evolved a thcorj to explain the verv lirgi gioup f 
the e cacis in which there was no Icsiou to piovidt reflex iintatiou and 
also called attention, to the parse and inconstdiit path dogicil fiudiiij,s 
He concluded that the majontv of women who comphiiud of ptisisteut 
vomiting vrero suffering from a ncuro is which w i» n 't ipparcnt until the 
puguaiicj supervened Ho called attention to the tact that if such cues 
wtio properlv treated the need for thcrajxnitic abortion w -mid bo reduced 
to a mminiiim In a monograph pubhebeJ m I'lOC ^Tlllnm8 proposed 
that the term ‘ncuiotic vomihug be applied to (hiir gioup of cases and 
said to auj one who has hid eousiderahle cxpeiKUcc with this class of 
raiCb there can ho no doubt (hat m luaiiv (he voiuitiii,,, must bo attributed 
to Bomo neurotic condition as is manifested by tho lemaikable cures 
which sometimes follow all sorts of unplivsiological procedure* as well as 
the mere tliicat to mJiico abortion or a feigned attempt to hniu it about 
It IS more than piobable that tho vast inajontv of cure* followiiig the 
application of leeches to the epigastrium or cervix, the dilatation of the 
latter bj Copeman s maneuver oi the application of various drugs are 
susceptible of a similar explanation fhis viewpoint has not escaped 
critieigm, for example in discus ing Graefes first paper m mpport of 
tho p«jchie element in vomitiii^ of preguaiicv Winsclieid said that the 
theory was extreme and did not explain tho emaciation and cachexia 
which was present in 'cverc cases However, sovcie prostiation frem 
inanition and starvation Ins been observed and apparently has been 
relieved by an appeal to the patients mind alone Thu* but lately, a 
private patient of mine, of intelligence and education suffered fiom a 
‘^eveie tvpo of vomiting while m tbo seeond and third months of her third 
pregnancy There had occurred a marhod loss of liodv weight, while no 
foad and but little fluid could be retained She responded promptly to 
appropriate treatment \fler the pregnancy had piogrc «ed satisfacto- 
rily we were in conversation over the previous difficulties when she siir 
prised me by discussing the matter very franhlv *^110 explained that 
there had been no intention to vomit, but that there had exi ted a com 
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pleto abandonmcut of her inhibition*!, 6o tiint she could not ‘Sull herself 
agTin<!t ^ol^ltmg ” 

The more ficquciit apiH-iraneo of evcc'ssiic vomiting ni illogitimato 
prcgiiaiicic-3 in the ixceiitl^ AXidoncd and in in ciiviroumcnt of marital 
or financial di«;trc'!s lends slnUoth to Kilteubach’s thcor} It is well 
known that there is nsuill} proiiouiiLLd a\tr«ion to this pirticular prCo 
iianc}, not that the patient is not willing, to h ive i child, but tint, owiiij, 
to some social condition surrounding her at the moment, prcgnauo\, or 
this particular pregnancy, is not a welcome gift Cures folloujiig induc- 
tion of general anesthesia, without aii^ operatno procedure, the use of 
U\podermic mjcctions of stenlc water and similar methods of therapy 
point to the suggestiie chiractcr of treitnient TLo U'le of the term 
neurotic” la unfortunate, not hy rca^^ou of its inaccuracy, hut by reason 
of the implied tmiality of (he condition labeled m the minds of tho 
medical practitioner is a nutter of fact, tho psychologists u«e the 
term ‘pssehoneuiosvs” for such couditiona, implying a functional dva 
order which ma\ arouse a latent pathology 

Utidue emphasis should not ho placed on this typo of Tomiting, nor 
on tho pstchoiiGurotic element contained lu it, for the border Imo between 
the ps>choDCurotic type and tho •leicrcr, or truly oTcnilielming toxemia, 
13 very vague Tho«o patients sometimes progics% if untreated, into a 
critical state, from which no method of therapy w ill avail in repamng tho 
damage that has been done Original imcstigation must bo directed 
toward securing «omo determining factor that will differentiate a p«y 
chosis from a profound tovcinia 

Toxemic Vomiting — Evidciico of tho tovemic origin of vomiting m 
pregnancy is based tentatively on the appcaraaco of icterus albuminuria, 
hemoglobmuna, ketonuna, occasional instances of peripheral neuritis, 
coffee-ground vomitus, coma ami death Each of thc&o symptoms, how 
ever could be called into f^ucation and ascribed to some incidental con 
comitant of pregnancy Jn<5t so have tho Jiepatic legions, regarded by 
Williams and Stone as specific evidence of toxemia, been questioned 
largely by biochemists on tlio ground that liver legions have not hcen 
demonstrated which parallel the seventy of the disease, which could be 
quantitated b> functional fc^ts, and which could bo claimed as specific for 
the disease The four mam theories as regards tlio possible sources of 
the toxemia respectively indict (1) tho gi«tro-intestinal tract, (2) 
ovarian dysfunction (3) tho ovum and its implantation products, and 
(4) liver insufficiency 

Exponents of the theory of auto-intoxication due to disorders of the 
"•astro intestinal tract baso their claim on the presence of indol and 
skatol in the urmo of women suffering from vomiting and m whom 
pregnancy also exists Dinnostr in 1001, was the most ardent advocate 
of tins theory, and based his opinion upon instances similar to the case 
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of Fi'clil, ^yilele the patient suffering from torpor, hyperpyrexia, and 
severe continuous vomiting nas lelieved by the evacuation of a fecal 
impaction Eulenbei,, collected a list of cases of neuritis a«soeiated with 
pregnancy and vomiting and pre'^mited them as irrefutable proof of 
(ho fact that the condition was toxic m origin The succe«sful emploj 
ment of forcing lar^e quantities of fluid m the cure of the condition 
sUpjjPvted some intestinal cause It is in equally tenable hypothesis that 
the results are attained by the elimination of toxins derived from another 
source and not solely to the relief of an mtcstmal toxemia 

The theory m regard to the ovarian origin of vomiting of pregnancy 
comes from Picrrchuglie® who o views were presented m 1902 His 
su^stion IS that vomiting of prc^jiiaucy mav be due to a perverted 
corpus lutrum secretion or to an absence of suflicieiU corpus lutcum secre 
tioa Unfoitunately hia argument can apply not onlv to the ovary but 
to anv other of (ho glands of lutcrual secietioo, as well as to the liver 
There is no specific proof that the ovary is the sole source of the toxemia 
except in tho«o instances of patients who recovered following the ad 
ministration of o\anau extract Turemic, Chme and Pcirot and lately 
Hirst (J C ) have revived and reasserted (bcir belief in this ctiologv 
Curiously, equally eminent German clmiciaus aio now recommending 
extirpation of tho corpus lutcum to cure the toxemia 

In placing tho blame on tbc fetus or tbe (inphoblast the name of 
Veit 19 inecparablo from tho thtvry In 1902 he claimed that tho fetal 
products gaining access to the maternal channels ordinarily were rendered 
harmless, but that lu excc ivc amounts tho protective mechanism was 
ovei’como and certain so-calliJ syncvtiotoxins were developed which pro 
duced vomiting Veit injected into eNpenmcntal animals various qunn 
titles of an emulsion of human placenta and upon finding a reaction and 
changes in tho Xnhuy and (bo pro cua. of albumin la tho urine of tho«e 
animals, thought he had proved bis point Naturally the 'syncytiotoxin 
theory assumes an important place in the discussion of the disease 
However, we now lealize that \cit produced a protein intoxication and 
an iiupropcrlv controlled experimental pioof I have called attention to 
tho fact that tho fetus itself is not necessary to the production of toxemia 
of early pjcgnaiicy, for yomi ting may oociir lu conjunction with hydatidi 
form mole in which death and the ab orptiou of tho fetus has occurred I 
also said that this condition sliowed an overgrowth of tho tiophoblast 
There is a icsistinco cn tho part of the decidua of the uterus to the 
tryptic ferment iii the tropboblist of the ovum This struggle between 
the fetal invasion ind the maternal tissues produces an aua of marked 
digcneratioj) necrosis and flbnn formition &«ch a zone of cell death 
bv cnzvmo action must flood tbo maternal cireulation and may cm 
barrass tlio organs of cliinination at just tho period when the early 
toxemia usually appears 'Whetlitr this flood of waste products overtaxes 
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lliv iiuta\«j\uin of tbc niotirtr, or "fthpllier it o\oit\xcs tlio climinatory 
iijgan', 5ft oj't-55 to \li><r5)vii>ft, Iwt jnj intcicst ift 'irou'^.cl tbo bj potlie- 
fcss that tic iviiinarj tt5ol<>gicjl fattor lies iii tlio piodiict of contcption 
it'tU, Aud tlal tie cvuleuu. m-ij lie in the liver or lijaey 

lie i\ jKjusililitN of tie luer for tlie toxemia is aii idea iihicu 
V.U 4 adraucftl lu the htUr part of flic iiuiLtcentb centurj Piinrd is the 
ixtmucut of the licpatotoxmic tlieorj, and lis pwpd, Pouffe de bt 
Ulai'i, 13 the fiM to record autopsy findings which conform to this 
ihctift The autoixi l\ Imdcmanii al^ confirms this utiv In lJUJ, 
ob meJ a luimbcr of ca<M m ul.ich llo 1» or picacnl<.d a IcMoa 
,„l,aII^ allnbnliJ to acute J.Ilo« atroi'b' , tbe eiit..o cctitnl portioa 
Ilf euli lobillo bad uadersone iiccroaia, wiilb tlic periplieril por i 
1:;;! at™ of f...e dc;«cra„ 0 ..-^nl, a fo» 

„o™. ,1 bolloa , 0 , tbis htitiig pttsenud tbo mtopts * 

,lw„„ /nott to,t„I,.,„ of pKioano, 1 of tebom bad a 
«l>)i U/ora diitb in,tu b« ob-enation on tbcao c.so., 1 '”E >»' '« 
fh it nil tonimns of pnginney arc of the oripn, 'im lo 
Ii ions iro (Inir f{K.cihc fii«(oIOp^al cndcncc After the appear 
Opu s iirfitlooij v4«j i/ ^(<:•ro isoAllit I ner, Wilh .fni- 

(1000), cited i cf-cs n/iic/i caiiio (oXniitopsv in his clinic and tuo a 
ijiit/ior f ded tlmt the lesions of jicriiiiicious lomitiug and of eciampMa 
HfticX flic liver ill diircniit zones iiiltd pie^ent i dilTcrcnt lii^tolOpic-u 
pjcfiire then fore thitt tbcir fimihi»cat\l\l ciiohpy is of a different source 

Pathology— I rom fhit timo the iifioafomicd findings m fatal cws 
luio re ted on the It ions dtinonslntcin lu tho Incr and kidney 
Incr Jesioii d( crihod Iv Stone, Eniiiffoiand WiUvams eoufinned by 
P niter Hid pfhHier is «i»cific for this w>ar>naitiou, consists of a central 
necrosis of flic Inor lobiilo fo^aher with mtiuirked deposition of fat, so 
^rcit 111 extent tint upon sfimiij^ firsi, scctrachms with sudiu red, pncti 
0 ilh (ho entire spoc.rnen ^ccina to consist of fnhe it » Iho renal lesion con 


flit , -.-....a.j, ..WJJHJJCTI to 11,0 CT'i ItlUVOllUeU naaai.ava, 

‘ ^ b”'"''!'- dcb„a Tlc^ lc„„co ma usinllv appear tn tie tM 
mmal stages of tbo coi,d„,oo m,otI,„i fti tbo h«r lea>»a 

™aJIcs.„„,ooa,e< vt,„ „,o,o., „t aonto argitmcat 'c .« 

Into been a,cnbod to efarMt.on a,,;! , ,lncb tnemt.on of tbo pafKiit fl» 
, patboto^.cal p,ct„ro„ .o, „,rt, that enn .o ebromo clloroforffl 

J otsoii.o^ L,s Iwn pointal oot b,,l m (IW of those ea<es h .vo ie«itcd »a 
atoenttof n'° td i sptto of opcstno ...tcrfcrcnce 

Differential Diagnosis —Ord.na „i, aeute telltnt ittopln ipFa« 


ia„ 1 7 , 1 T; —urdina „i, ae„te lelltiw atropin 'Pi's. - ' 

dtse at oTtSo -‘'tie pcrnir.ous voinitutg is 


dise-iso of the first tnine ter Jf m factor is iiltimntclv 

clomonstrfitrd , .n... ./ ^imihr ctioIog.cU ^ 


dZmirr':!!- 


d.ffic„,t to oap,a„. „.0 aa/’anatca.^ 

findings While tlic spec, Com of littr on up, necroses bss lien .piestioiitsl 
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ttcsie manifestatious of to\emn, nainelj pernicious vomiting, acute 
vellow atropbv and eclamp'ua, there is ahundaiit evidence that the liver 
function 13 easilj distuihcd m all of them In this connection it is 
iiitcicstinj, to note the meiJente of epidemics of catarrhal jaundice and 
uterus gravis with their peculiar fatality in pregnant women Tho 
glvcogen-vtorinp, function of the bver is impaired in piegnancy, accord 
ing to Paver although Cborrin demonstrated an unusual storage of glj 
cogen m the liver Titus rtcentlv claimed to leheve the toxemia and 
pievent tho liver uecro'^s h\ the injection of solution intrave- 

noii'lj The last mcntiuiud author while not alvvavs able to save the 
patient suffering from the grave tapes of tiixtmia was unable to demon 
strato at autopsj the liver necroses m cases which had received glucose 
injections Underhill and Rond (,av< dextrose solution by bowel, in 
order to combat the starvation While the majority of the patients im 
proved, one case so treated showed an merea«ie in the toxemia Falk 
and He«ky claim a parallel hetweeu the glvcO(,euie function of the livei 
and the ‘ureaoenic function, while I,eg,ucux found that sugar tolerance 
was impaired in pernicious vomifm^ The latter author gave a grave 
prognosis when the patient could not assimilate 1 gm of cane sugar pci 
kg of body weight Umuutarv ghcosuna or intravenous ingestion of 
glucose, therefore, mav prove useful elmicjl testa for hepatic insufficiency 
The cases reported h> Williams demonstrated an alteration in tho 
relative amounts of nitrogenous piodiicfs in the urine particulnrla a 
nso in ammonia. When the ammonia output was measured in ratio to 
the total nitrogen the factor ol tamed was given the name ‘ammonia 
coefficient Williams stated that when this ratio was 3 to ^ per cent 
there w a» no seiious metabolic disturbance and the vomiting was neurotic 
m origin On the other hand when tho coefficitnt ro«o to 20 or 30 per 
cent even 47 per ant in one instance a toxemia was piesent, and the 
condition grave It w as admitt) d that this high ammonia output occurred 
in other conditions for instance acute vcilow atrophy and phosphorus 
poisoning (Neuberg and Richter) anite gastrxiitentis in children 
(Czerny and Ivellcr) marked constipation (Glaessncr) and such con 
ditions as high fat ingestion (Schittcnhelin) espcciillv wath a high fat 
content in the blood (Ifanndlcr) In the e latter conditions the high 
ammonia output ma> be an expre sun of an acidemia In view of the 
leccnt microihcxtiical analvscs of Folm and tho hvpothesis of Nash and 
Rcnodict, the ammonia output is le s likclv to be a measure of liver 
cfficiencj but rather points to a change in renal metabolism Underhill 
and Rand found a high ammema coefficient in cases of vomiting of preg 
nanev which thev attributed to the starvation rather than to a toxemia 
Gilhat and Kennew ay concurred with Underhill and Rand and suggested 
tint the appearance of ketone bodies in the urine was of more serious 
signiticance In 1012, bcfyie tho Gla „ow Obstetrical and Gynecological 
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Society, 'Williams modified liis statemeut m a manner winch still holds 
true, namely, lint the increased proportion of immoma to total nitrogon 
in the urint of pregnant women who aio suiferiDj, from continued \oinit 
iiig, is of grwe significanu, whether due to starvation, or as an index 
of renal or hepatic f ulurc 

Iho whole question of the mtrogcu partition in normal and abnormal 
picgnaucj 18 still a subject for mvestitatioii Of the non protein nitrogen 
on the kntubulic side, in addition to ammonia itid urea, there is an un 
determined fraction Iho ratio of thcso elements has iiiii>ortaiit bearing 
IS c\idcncc of metabolic disorder Siniuit incous examination of tbo 
blood and iirino for tlicso products should be done on each ease, but can 
only bo piopcrl> done m hboratories associated with the better class of 
hospitals llic icsults, when interpreted b^ a well informed biochemist, 
will a<ssist the eliuician m his course of treatment 

Clinical Course — True toumic voniitiiij, nnj bcoin early m preg^ 
nauc^, m nu insidious mauticr, with the lomitin^ and nausea which 
usiinih occur be'ocuiiing more and more Mivcre as time goes on, or it 
ini^ assume at onco a inure fulmiimit course In the latter ease, after a 
few dais of oidinury ‘morning sickucss,” the piticnt may begin to raise 
a loniitus which contains a black, cofTco-gioimd niatcnil, after which 
she soon jiasses into conn and dies within a week or ten dajs of tho 
onset, duriiig this tune there his been no gotat wasting of tho tissue 
nor loss of subeutarieous paiinicuhis In the moic chionic form there is 
a pronounced period of excitation, alternating with periods of torpor 
and, later, conn IJesidc this tlicic frequently occurs a more or less 
marked tinge of jaundice, with tenderness oicr the h\cr, nrcly do 
convulsions supervene It has always been taiieht that fe\er 'iccompaiiics 
this toxemn iiiiquc tioiiably albuminuria is a constant finding Em 
pliasis Las been pi iced on tlic rate and hypotension of tho pulse of tho 
patient If the aiili>dreraia and toxemia jx-rsist, the puho becomes rapid 
and thicady Ucco^try has been noted wbtre tho rato exceeded 120, but 
occasionalh fat il ca<*cs have been obsened whcio tho rate did not icath 
100 Thcic accomp lines some of these chronic eases a peripheral neu 
ritis with characteristic disorders m peripheral 6eii‘>ation and mobility 
and, m addition, trophic changes Tob, m 1911, collected 10 such eases 
from tho literature 

Prognosis — In tho cases where tho psychic element has been an ctic> 
logical factor, the piogiiosis is particularly good, and prompt relief 
follows any of the simpler forms of (heiapcutio, while, in Uio true tox 
cmie vomitiWo) active, tieatraent may be institute el too late and tlicsc eases 
jj.i\c nse to a In^jli mortality Jhc presence of severe voinitiiio m 
picguaiicy is iivu ill\ followed by vomitin^, m subsequent pregnancies 
However, it is less likely to bo of a grave nature and due rather to the 
psTcliic element brought about by the ending of the first pregnancy 
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Treatment — The adoption of proper hjgienic methods of living and 
regulation of the patient s dietarj icgimen, together with enough laxative 
to correct tlie constipation i«s in the luajont'^ of cises of morniaj, vomit 
mg, all the therapy that is needed Ihysicians haic shown a tendency 
to belittle the vomiting of piieuaut> and to classify it as inevitable In 
lieu of this attitude the phjsician should insist that vomiting is not an 
essential acconipamment of piegnmo Great attention should be paid 
to the minutest ditaila of the patient s mode of living proper excrci e, 
proper mental occupation, and proper hours of rest Before lifting the 
head from the pillow m tlie morning the patient mav be advised to eat 
one dry cracker or piece of Zwieback era Bent biscuit such as is eaten 
after dinner with dieese Sometimes this is sufficient to allay the ten 
denev toward vomiting if such is not the case an attack of vomiting may 
ensue as soon as the patient arises Ilsvino emptied the stomach such a 
patient frequently can proceed to eat her usual breakfast which is 
retained Caro should be taken to advise ill these patients to cat small 
amounts at frequent intervals throughout the <liv it being my custom 
to advise «ix small meals instcid of tliiee lirgo ones It is useless to 
give such general directions as arc here lecouUd but in each instance 
every move of the patient throughout the dav should be specified by 
the phvBicun and written down on a schedule is though each individual 
decision that he m ikes has an important beann^ on the case The patient 
IS impressed with the fact tliat she must follow with fidelity each of the 
details the physician his mentioneil As soon as the patient s vomiting is 
m anv measuro relieved tho phvsKian must inciease the fiuid intake, 
and thereby promote the elimination of the toxins 

Bv attention to such details n lar„e number of coses will be relieved 
and obstinate vomiting forcstalkd If however b^ leason of tho fact 
that such attention his not been given to the jntient she is fir t seen in 
a condition of inanition and more urgent measures are required, it 
then becomes of first importance to differentiate between the vomiting of 
reflex psjchonciirotie and (me toxemic types 

From a single observation of the patient it is not po siblo to dis 
tingmsh between mild and grave tvpfs but each patient must be studied 
and the dngnosis based on the findings in that individual instance The 
phvsician must treat each tactfullv and energetically is scon as she 
consults him with tho complaint of vomiting of pregnanev A thorough 
phjsical examination is tlie first requisite in order to discover any 
po sihle anatomical lesion which may cause icflex irritation If such 
a lesion can be demonstrated it should be corrected at once while a fail 
uro to discover such a possible cause will encounge the patient little 
can be gained by tho exhibition of drugs to allay tbo symptoms of 
nausea and vomiting, for tlmso patients cannot tolerate much medicine bv 
mouth, and the irritation of the stomach is not local but duo to a consti 
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tiitioual jLiionii ilit\ However, tcriiim oxilnfc (gr v ) la t ip^iiJe, ^Iver 
nitrate (gr y^), cocain md bi«aiiulh Ime bcLii suggested I find in 
nil records that tho following formuln has proved useful it times 

u 

Cocam muriatn. gr 02 

icidi Iijdrocjamci dil m ii 1 

Cera oxatatis gr v 3 

\qux aiLiitlij! pijicnt D q s ad fji 4 

One do 0 to be a(1nian<!tered iii a biiiall aiiioiint of iced ii ifir, and repeated 
eri four to eij,lit lioiirs as ntce <an 

flic \CTy fact that there aie <io maiij siig^tstions m the literature aa 
to therapy bruits one to the concluMOii that there is no «ptcihc line of 
treatment which is umfonnlj successful The uoo of corpus hitciim ex 
tract injected Iitpodernncillj is a e imj m point J C Iliist found this 
therapeutic ineasuro quite successful iiid many others have been cn 
tlmsnstic oxer its cffcctivcnc&s These idxocites iiiJ luj personal cx 
perioiico "VTith the remedy prove th it it is successful m some cises of 
Tomitmg But theio li is been no discrunnntioii letwocu tho psjchic 
cases and tho tnie toxemias of a severe grade I feel that this or aiiv 
like rciQcdti in conjunction with the inoro general inaiicuvcrs will 
relieve about tho saino proportion, while about 10 per cent of all eases 
of Tomitirg will resist anj such theripj Siniihr experiences iiid 
similar results were met with bv Ficux in 11113 and bj tho o who followed 
ifaycr s treitmciit — the injection of from 10 to 20 c c of erum from \ 
iioimallv preginnt wounn This siiuph means tint the mijority of 
the cases nio of the psxcliic typo and rc pond to such thenpy, while tho 
true toxemias do not re pond to auy pccific lino of treatment yet siig 
gested 

As I have nlreadx indicated, the most important move m handling 
one of these cases is absolute rest in bed iii au institution away from the 
family and awax from all external stimuli of au irritating nature With 
a s>'mpathctic and just but firm meilical attendant and a competent nurse, 
isolation IS to be desired in all of these ca cs In the first place, reposition 
of a rctroxorted uterus the removal of an ovarian tumor or some other 
peripheral irritation xiill relieve many cases Secondly, sugge tion and 
autosuggestion as well as therapeutic effoits to dilute the toxins and pro 
moto ehmimtion, are sufficient to relieve a larj,e majority of tho re- 
immder That small group of cases which persist m vomiting despite 
all tho simpler remedies must be watched with greatest care 

The patient is moved to a quiet, semidarkencd loom to which no 
visitors are allowed Nothing is permitted bx mouth except an occasional 
piece of ice on the tongue Fluids and medication roust be administered 
bv bowel or bv hypodermocylsis 4. graphic record of the temperature 



PEMOIOUS VO'UlTIXa 

and pulse should he maintained with leadings at no longer than four 
hour intervals, and the total intake and output of fluids recorded At 
once 1,000 c c or more of normal salt solution is allowed to run lateral 
to the bieasts into the axillary spaces The resident staff of the Woman s 
Clinic at \ale are couMneed that ld^;e hypodermoeljsis needles enter the 
inner surface of the thighs with less pam than under the breasts that 
the solution is absorlx-d equalla rapulla md that the alternate use of the 
two areas i? k«3 damaging to the tissues Therefore we introduce at least 
2 li era of fluid dailj in one oi the other legioii In addition, the how el 
13 emptied hj a ckan‘>in^ enema and after i jicnod of rc«t for two hours 
a pioctochsis of 300 c c of tan w iter i mje-eted and repea ed at turec 
hour intervals. In lieu of plain water for the proctocljsis, one ma> 
prohtahlv «uhatituto a a to 10 per cent Au<ei«c solution or a 5 per c lit 
hiearhouato of soda solution At oneo tlio desiccation is relieved the 
skin loses its diy, dcsquamatiu,, appearance and Kcomos hrm and moi«t 
The patient hecoincs Iriehtcr, tako« mote jiiUrc«t in the tieatment and 
grumllcs at aunojantCb On the second or third claa of sutli troitmeiit 
it has been my experience that ips of water will be retaimd when taken 
bv mouth and the patient will a k for food Fluids bt mouth arc not 
alwdas well homo and often must bo limited but I ncaei hesitate to meet 
the patients whinj with food as atfraetivelv ptcpaied as it is possible to 
obtain If in spite of sucli careful treatment the patient eontmucb to 
manifest apathy, indiffcience personal carelessness drowsiness disorieu 
tation or graver mental states it is of serious moment and is patho,. 
nomonio of a profound true toiemu \uofht r serious phase not infre- 
quciith iiKt 18 a temporan alleviation e»f the symptoms under tieatment 
which leads to a too oarh rtlaaation of the icstnctions and cessation of 
metabolic studies The>e cieeg ielap!>o in a neck or two and suddenly 
sink into a profound toxemia from which thes do not recover This 
phenomenon was iwirJed b> Puboi and similar instances arc leported 
hs illiams and others I have seen 2 sudi cases which had been treated 
elsewhere and improved but whici relapsesi and were brought to our 
clinic in a moribund state 

^\heii the patient is first isolated and tho metabolic study begun a 
single Riccimen of urine is examined but thereafter the measured total 
2i hour speeinMii is collected and csrefitl dailj analyses made \lbiimiii 
acetone diacctic icid and sii.,jr arc quantitativels measured the 
ammonia njtro5,cn ratio determined, the Uood sugar and blood urea 
likewi e quantitated together witL a renal fiinetion test bv pheno]«ul 
ihoiuphthalcin As long as the ammonia nitrogen ratio persists within 
tho limits of normal provided the ugar threshold is not lowered' and 
the clinical symptoms do not progress an expectant course may he 
purtiin d How e\ or, in the presence of a rising or persistent Ij high (20 -t- 
per cent) ratio tho condition is grave, is due cither to starvation or to a 
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profound toxemia, and actno interferenco is indicated Besides tins 
Idboratorj guide, actuo interference should ho instituted on tho appear 
ance of a falling blood piessuro that is persistently below 100 mg of 
morcurj, together A\ith a pnlso rate, that is [lersistcutl^y o\er 120 beats per 
minute, together itli tho appearance of a slight tinge of jaundice, torpor, 
coma, or coffee-ground vomitna 

"When the diagnosis of true toxemia on tho basis of these findings is 
made, the treatment par exctlleiico is therapeutic abortion, uhicli should 
ho performed h\ tho simplest and smoothest available surgical procedure 
Chloroform should not he nsed as the anesthetic Bor a short time after 
operation no effort should bo made to guo tho patient food by mouth 
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Tins disca<o is characterized by a rapid and cxtcnsivo destruction of 
liver tisauo which maiiifc-sts itself through sharp pains m tho cpigiatriiim, 
aomitiiip purging headactu jaundico and coma The condition is rare, 
hut 00 per cent or more of fho colicctcal ca«C3 have occurred in pia^ant 
women Tho disease usuallv appears m the latter months of pregnancy, 
but has been reported m tho first two inoiitlis and occasionally is seen m 
tho puerpcniim 

Clinical Course — The onset of tho di«easo is sudden and tho course 
mav ho acute or protracted Bccau^ of these characteristics, as well 
as of the similanti in s^ roptoms, a diagnosis of acute phosphorous poison 
mg IS often made In sequence tho ^symptoms appear in tho following 
order sharp abdominal pain, aomilmg and purging, shorth followed 
by torpor and janmlico, coma, and occasionally convulsions The patient 
maa fall into labor and oxjkI a dead fetus In tho leas rapidly progress 
ing cases tho area of liver diihics**, which for the first two days may bo 
increased rapidly diininishcs in size There is slight aJterition m tho 
pulse and m the temperature of the patient until the anh^ dromia aud tisaiie 
death become pronounced As a rule tho progieso of the disca‘=e is so 
rapid that emaciation is not statre Tho urmo early shows albumin, a 
diminished urea output and a relatively hi^,!! ammonia excretion 

Etiology — 0 are entucly ignorant of tho primary etiological factor 
m. acute yellow atroph-v, but, just as was 'laid in discussing pernicious 
vomiting it 13 obvious that the liver and kidney manifoatations are 
secondary 

Pathology — In this disease the most rapid and extensive autoh sis of 
body tissue that is knoivn lakes pliee At autopsy the Incr mav weigh 
less than one half of the normal The organ appears shrunken, there is 
a wrinkling of Glisson’s capsule The color is a deep yellow, with regular, 
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fine, dark plum or red mottling On close olBerration of the cut surface 
each lobulation is distinct with a purplish red center and a jellow pen 
phcr> Fat IS so evident that the knife blade seems greasj after section 
mg the organ 

Ilisfologieally the lobulo shows a central necrosis with a wide midzone 
of marked fatty degeneration and a few apparently normal cells about 
the penphery The jtenportal spaces and the cells in tho immediate 
vicinity aro npparentlj unchanged 

Tho kidnejs show recent cloudy swelling of tho epithelium of tho con 
voluted tubules witU considerable des<\uaniatien In the lumma of the 
convoluted tubules aro debns and cell casts The glomeruli are not 
specifically affected 

Diagnosis — The similarities between and tho appearance of inter 
mediate tjpes of the two diseases give some weight to tho belief that 
pernicious vomiting and acute jcIlow atropliv aro manifestations of a 
similar toxic process Ihev onso m pregnancy under similar conditions 
pursue much tiio same course pre cut similar pathological Icbiocs and 
identical urimry findings EwiOe su^^esUd that tho rapid autol^sis of 
liver C“ll 8 might bo duo to the extravasated bilo generated from some 
specific form of intestinal putrcfactioa It is tnio that in tho oiio coso 
tho toxin has a strong cmctic pnncipk, is more likelj to occur early in 
pregnancy and presents less destruction of liver tissue but more general 
bod} wasting for tho relative duration of the diicaso while m acuto 
yellow atroph} tho incidcneo is late in pregnancy, or the puerpenum 
jaunduo appears more proaiptl} and is the significant svmptom, and tho 
liver may decrease by ono-half in a week s time 

That eclampsia and acuto jellow atropliy aro moro often confused or 
are of identical origin is not so logical Jaundice is suggestive of acute 
ydlow atrophy, then, too m this coudition the blood pressure is below 
normal and tho unnarj findinp> arc distinct As I have said however if 
a caso 13 not seen until coma or convulsions havo supervened a Jiffcrcn 
tiation between eclampsia and acute yellow atrophy might onlj bo made 
at autopsy 

Prognosis — The outlook is always grave tho determining factor of 
course being tho extent of hepatic nccrosia which can only bo surmised 
therefore recoverv should bo hoped for rather than expected 

Treatment — \e soon a» tho diagnosis is mvdo the uterus should bo 
emptied in tbo manner least harmful to tbe patient and as rapidly as 
18 consistent with safety Tho toxins may bo diluted and eliminated by 
tho emplojmcnt of hypodcrmoclysis and forcing fluids b) mouth dia 
phoresis by externa] beat and roihl purgation by magnesium o.tid or 
phonolphthilein Diuretic and diaphoretic drugs aro uncertain and as a 
rule harmful Obviously if tho condition has arisen in tho puerpenum 
onlv the diniinativo treatment is available However, tho probable cause 



838 IHE rOi-EilliVS Ot PRtGWXCY 

of tlio metaLohc disturbance, namel>, tlio fttus, lias been nmovcd and 
tbo chances of recovery are better 


NBPERITIO TOXEMIA 

In vieA\ of what has been said lu teiicral about tho burden of pres 
nanc% on tlie matcmnl met iboli<an it is ca<«> to imderstiiul tint anj 
constitutional disease which his imimicd ktdiic) function nnj scriousI\ 
iiifliienco sub equciit ^.c^tUion Indeed I hiio RCieral ci«o iccords which 
tend to show that there ire women whoo kidiie\i> conipcnsito under 
ordinary conditions but who c.)Uiiot heir tho added strain of pregnancy 
Such a gioup IS hard to identify in the interval, but, when a patient with 
a chronic nephritis becomes pngniut, the oliservant physician can soon 
demonstrate an aggravation of tho condition ir%pcrlon«ien early Ixj 
comes alarming, casts apjicir in tho urine, together with a trace of 
albumin b\ tho boiling or mtnc acid tc t<, the arteries m tho fundus of 
tho ovo compress the acms and ^how a gri\ lino of thickening with m 
crcaocd tortuosita tho fifth or sixth lunar month the. duigir point 
in blood piossuro (150 uim II^ ) his been reached, tho iniinr^ output 
has dmiinishod and tho specific gra\il\ has become so lotv as to demon 
strato little excretory ability lurthcr, tho face, hands and feet show 
edema and potccliial hemorrhages appear m tho C}c-grounds Such a 
patient maj has© few or no subjective sjuipfoiuR, sue edema and IicaJ 
ache and if tho condition has not been lecogiiized, niaj pass suddenly 
into coma, with or without convulMong from which ntovor> is slow and 
death is b> no means rare In theso ci<es mam icd and whito lufaicts 
of the placenta aie coiumou and oiio of tho '>u._e,tRtod can cs for some 
instances of premature separation of Iho iioniiallj implanted placcnti is 
chronic nephritis With the occunence of either of theso conditions 
m the placenta the risk to llio fetws is mitcndh iucica«ed Indeed, in 
oiir clinic, death of the fetus in ntcro from, chronic iiophntis m tho 
mother is equally coiimioii with aaphilis The two comhmed have caused 
the majority of fetal dtafhs Vs a general rule it maj bo said that 
nephritic toxemia pi i>s tho most important role from fho niuldlo trmica 
ter on, while svphilis and oclanipm aio most likoh to evidence them 
sches in the last three months of piegnaiicy Tho death of the fetus in 
utero and its expuhioii acts as i protective iucchani«m for the mother 
Differential Diagnosis — It is sometimes impoRRiblc to dilfercutiafe 
between impending eclampsia or toxemia duo to tho pregnanej, and 
ncpbntic toxemia oi a letention of the maternal and fetal avaste products 
due to the diinini«hcd renal threshold It may be said that, m j,cneral, 

I more marked hypertension exists without other s\inptonis in fho ncphri 
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tic case llian m impending cclsunpaia, however snth a statement nould 
not avail in the ivKle zone where the blood pressure leadings coincide 

lupEMiisa Eclampsu Cubomc ■N’EPiiRms 

Both gne 
Headache 
Edema 

Hi orders of vision 
Hyi t rtensioa 
tlbuminuna 

Convul iOD'« 

And differ «\ the {ullowiufi charactenstics 
Generalized puffincfss oPfac? "Marked elems especially 

hands feet and abdominal wall under e>cs and in dependent 

portions 

Gineralizcd ^ray and phslcnine edema of the Tortuous ocular vessels and 
retina petechial bemorrhagea 

Tuta\ amount of ume diminished Total am uut of urine may 

not be below normal 

Epithelial and coarsely granular casts Finely granular and hyaline 

oa Is predimniate 

On the appearauGO of coma or convulsions eclampsia and nephritic 
toxemia cannot lie differentntcd «avc po«!nbl> bj the optbalnioscopo Nor 
18 the treatment at that time different in the two conditions Ilowevtr, 
upon successful elimination of the added bunion the product of concep 
tion and cffectne response to stimulation of tbc patient 9 omunctones a 
ca«0 of eclampsia will recover and the blood prc’s'suro rctum to normal 
within a few wicks On the other hand a ca © of nephritis will return 
to a stito of moderate hypcitensioii and compensation but evidences of 
permanent kidnej damigo will lemain and probably be more prrnounctd 
Rarely the diffeicntiation can be made onh at autopsv 

Prognosis — If the caso of pre^nanev associated with chronic nephn 
tis escapes coma and convulsions under the treatment to bo described 
fho prognosis as regards this particular pregnaiiev isnct uufavnnble How 
ever, the strain of piegnanca will increase the 1 idncy damage and shorten 
the patient s life Tho prognosis for the fetus is not so favorable as has 
been explained It can lie inferred from the data picsented that the 
earlier in the period of gestation tbe nepbntic toxemia manifests itself, 
the lcs» likely the two patients are to survive 

Treatment — Ono of tho most difficult situations met in medicine 
ansos when tho faniih physician advises a young woman who has 
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of tLo metabolic distui-bante, uamclj, tiio fctu«i, has been ixmoved and 
tlio chances of rccoverj are better 


NEPHRITIC TOXEMIA 

In view of what has botn said iii g,iiieral about tho burden of prog 
nanc> on the maternal mctaboli iii it is casj to understand that any 
constitutional disease aiLieh has iininiicd kidney function may ‘erioush 
influcnco sub equent gestation Indeed I haio scacral case records wLidi 
tend to «ho\\ that thcio an, uomeii whose kidneas compensate under 
ordinary couditiona but who cannot licar the addeal strain of pregnancy 
Such a gioup 13 hard to identify in the intcraal, but, when a patient with 
a chrome nephritis hotomes pregnant, the ob ervant pln»ician can soon 
demonstrate an atgravaticn of tho condition Ily pcrtcnsioii early Ic- 

comes alarniiQ^ casts ap]Kar in tbc urine, together aiith a trace of 
albumin b> tho boiling or mine acid tests, the arteries in tho fundus of 
tho cyo compress tho reins and show a gray lino of thickening with in 
creased tortuosity By tho fifth or sirth lunar month the dinger point 
in blood prewiip (150 min II^ ) has been reached, llio urinary output 
has diminished and tho «i)ccific graaity Las become so low as to demon 
«itrato littlo excretory abilil\ lurthcr, tho face, hands and feet show 
edema and petechial homorrhages apjicar in tho cyo-giiounds Such a 
patient may haao few or no suhjcctuc syanptoins saie edema and head 
ache, and, if the condition has not Ixcii rccogmzed, may pj<>3 suddenly 
into coma, with or without conniUioiH, fiom which reoorcry is slow and 
death is by no means rare In these casca many red and white infarcta 
of tiio placenta aio common and one of the su,.^cstcJ causes for «ome 
instances of premature separation of tho nonually iraplautcd placenta is 
chronic nephritis With the occurrence of either of tlicao conditions 
m the placenta the risk to tho fetus is iinten ilK iiicicastal Indeed, m 
our clinic, death of the fetus in uteio ftom chrome nephntis m the 
mother is equally common willi ayphih'* The two combined haao caused 
tho majority of fetal ffcaths \s a general ride it may bo aaiJ that 
nephritic toxemia plays tho mo«t important rolo fiom tho middle trimcs 
ter on, whilo saphilis and eclampsia are most likely to caidciico thcin 
sclaes in the last three months of picgnancy Tho death of (ho fetus m 
utero and its expulsion acts as a protectiie inccliamsm for the mother 

Differential Diagnosis — It is Bometiniea impossible to diffcreutiate 
between impending eclampsia or toxemia duo to the pregnancy, and 
nephritic toxemia or a retention of the maternal and fetal waste products 
due to the diminished renal threshold It may be said that, m general, 
a more marked hypertension exists without other symptoms in the ncphri 



IMrFNDmG ECLAMPSIA 841 

that chapter, suffice it to say that copious phlebotomy, sweating and 
guarded injection of fluids form tho mo t rational treatment 


IMPENDING ECLAMPSIA 

A literal interpretation of tho term eclampsia ’ ina\ bo rosined for the 
cases in nhich comnilsions actnallY occur while the lon„ chain of symp- 
toms which precedo tho seizure and which are amenable to treatment, 
are spoken of as impending eclampsia It should be understood that 
this does not imply that thero is a scparitc toxemia with distinct etiologj 
in each of thtso instances but rather to eon\c\ tho idea that they repre- 
sent varying degrees of the same condition and that the graier will super 
icne if the milder prodromal complex is not ngorjush treated ^^lth 
tho same intent other authors ha\e referred to the latter group as the 
toxemias of preguanej tcilkouf convulsions and preeclamptic toxemia 
(tho eclampn^iM of tlio French) 

It IS mj helicf that oclamjisia is in groat part a prevcntibls disease 
Although there aro occasional instances cited of fultiniiaDt eclampsia in 
uhich no prodromal symptoms have Iiecn elicited subsequent careful an 
olj SIB of tlio record and further questioning of the patient or her relatives 
Ufeiiallv afford su.,gcstno signs which might haie enlightened the attendant. 
Occasioualh, too ceiiain of these ca«es clinicall> diagno^ as fulminant 
eclampsia haie disclo cd at autopsv other lesions as the cause of couMilsioiis 
and death One such patient who camo under in% obsen ation ifcentlv died 
of a brain tumor m tho occipital region Therefore while there may be 
rare instances when the onset can not bt f<ircseen neaertlaltBS tho pre- 
monitory sigus, gitmped together as impending eclampsia ’ are the most 
frequent of the toxemias met with in pitgnoacv Ihe prodromal symp- 
toms aro particularly common in primi|»ane iii twin pieginucies in 
illegitimate prCgnaiicics and in similar conditions where the burden on 
the mother is more than the luual case pro cuts Tho symptoms appear 
in tho latter part of pregnancy and are more likely to be met as term 
approaches 

Adequate prenatal care consists of accurate mensuration of tho pelvis 
of a routine Wassennaun examination and of frequent examinations to de- 
tect the onset of pithological conditions Not the least inijKirtant of the Q 
examinations arc those directed toward forestalluig impending cclimp«ia 
Toxemia of tho nephritic type and preeclamptic toxeuu i are similar and 
tho conditions should bo suspected as soon as the patient complains of 
headache las«itudo or cJcmi Rontmo cxaniinaticns of the blood pres 
sura ought to be niatle at biweekly mtervals One of tho bo t prodromal 
signs of toxemia is a gradnal n e m systolic pressure Alild headaches 
maj progress to moro severe and more constant ones, scotomata, inu«c;c 
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just iccovcred from «war]Lt focr or acute rhcuuntic fc\er, and who Las 
a permanent hiiiitation to her icual tfficiciicj, that she cannot bo sub- 
jected to the strain of diildbeariiio De pito this adMce, or more often 
thiough lack of a conscientious attendant, sudi a patient becomes prog 
nant The limitation of proteins m the diet and spe-cial attention to 
elimination b\ tiic bowel iro the first methods of moctnij, the condition 
1 hud mt iko bj mouth ami h^]K>denuocljdis cannot bo so cffe“ctively prac- 
ticed without ittcntion to the output, for it is easy to “waterlog” such 
patients Either tiio walls are pcimcahlc to fluids, or the tissues 

call the fluid out of the blood eolumii hiirtbcmiore, the kidriejs cannot 
eliminate the e\ecss fluid or toxic products with nnj thing like normal 
efiicicuc\ htrict linnfation of exercise will dimmish the hulk of wasto 


products and somewhat limit the U’: on the kidiiej<> If the religious 
scruples of the physician and pitient pcnnit it, thcripcutic alwrtion may 
bo done on a patient who shows signs of kidney dccoinposifion imme- 
diately before pregnancy and wJiosc condition becomes aggravated as soon 
as preguanev aupeneiics This is not adaioablc niitil an adequate test of 
the cfloct of pregn iney and the concurreiico of a reliable internist, who can 
acrif> the functioiiul tc^ts, are obtained Such a therapeutic procedure 
ma\ bo justifiable once, but, after earefu! explanation of tbo facts m the 
case to the faiuih a similar 0 {>cratiou is ncecr justified in a second lu 
stance Occasionally after one unsuccessful effort to complete a preg 
nancy, cspceialh if the ucpbntic ebonies bccomo prOore sivcly more 
seacic, termination of a second pregnancy by abdoniinal hysterotomy may 
be allowable, and stcnhxation m ly bo jicrfonncd 

In the less obeious tyjic of c iso a more conservative treatment is reo- 
ommended At the first appear met. of signs of nephritis, moJerato In per 
tension with some edema and fine granular or hyalino casts, the patieut 


should be put to bed on a milk and water diet (broths and soups 
from meat stock arc harmful) \s the symptoms are relieved and 
the function compensates, grided cxtrciso and slow addition to diet 
(salad, whole who it bread and low protein yOoCtablcs) are allowed In 
the event of continued improacmrait tlio last things to bo allowed aro 
eggs (one per day ) Jlcat, fish and pouUiy arc never permitted Fluids 
aio forced as the cilcma subsides If tlio patient is particularly desirous 
for the pregnancy to continiio slio will cooperate well After the period of 
liability, induction of premature labor may be justified m tlio event of 
a sudden aggravation of the symptoms, for a premature child may more 
likely survive than a child subjected to grave maternal toxemia through 
out the latter months, especially in view of the high mortality m 


If tho nephritic patient has been neglected through her own or an 
other s shortcoming, and is not seen until convulsions or coma ensue, Iho 
treatment is tho same as for eclamiisia, and had best bo detailed under 
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cases are neplintic in (j pe Tiicn, is an opinion that impending eclanip 
la produces a moderate immunity and is not likely to recur in subsequent 
pregnancies Howeior, this statement mu«t bo giiardcil E^cn if the 
nephritis subsidta after dclmrj and the kiduejs apparently regain 
compcnsator\ function, it is doubtfid if they have as high a reserve func 
tioii for futuie emergencies is they formerly pos c ed 

Treatment — TJ)o prophylactic Uejtmcut of this ti{>c if tovenna be- 
gins With the directions gi\cn the eiqiectant mother when she first consults 
her physician iho particularly important items are (1) those regard 
mg diet, b ithing and clotliiii^ (2 ) attention to con tipatioii edema, 
headaches dizziness and othci mild symptoms tbit mav arise and (3) 
emphasis oil ugulnr cximinations of the blood pressure and urine 

Eaily m pie^nancy there is no indication to restiiet the diet indeed 
an expectant mother should bo encouraged to eat li,.ht meals at frequent 
intervals Sbo should however avoid any fexHU which have di agreed 
with her on picvious occasions Fruit espcculh cooked fruit is bene- 
ficial In my practice I do not countenance raw pear bananas or berries 
for many people haro idiosyncrasies (o these fnuts and in cities thei 
nio often sold and sened slijith iindci iipc or overnpe and arc in 
cither case apt to cause an acute gastro intostnul upset Since milk is 
later to pla\ so important a part m the diet I cnionrsge all mv patients 
to cultirato a liking for tins form of food UmHb stre s on malted or 
peptonized soured or buttermilk m tJiu«c instancts where raw milk is 
cb]octionablo 

For tlio latter half of pregnancy by means of a low protein diet in 
which mnt is reduced to a nuoimiim but id which salads of all kind and 
leguminous legetalUs aro requited dail\ and the fluids forced the bunion 
on the inothor’s excretory functions is nduced and no dektenous effect on 
tlio fetal deiclopment has been noted For the Inperchlorhcdm, which is 
so frequent an annoi anee in late pregnmcc nothing is so satisfactory as a 
rigid faippy diet of cream butter and oliie oil This s\mptom ma\ bo 
further relicied b> the idiumistration of bi muth subcarbonato and mag 
ncsiii noxid It is not nu practice- to prolong the intervals between changes 
111 the feippv diet to tlirco da%« as adcised for patients with gastric ulc< r 
but additions mac beniadcon succeediugda's as the emptoms subside. 

It IS uncertain how much wosto matcrnl is eliminated through the 
skill However, a certain amount of fluid is lost in tins manner and 
such a loss can be incrca ed by stimulative diaphoresis The simplest 
n« thoi} of promoting activifv of the slin is br frequent hitbuig I ilirect 
mv priiato patients to take a warm bath daih (''j® to 00° F ) at a 
s}KCificd timo of dll, dejicnling on the rcaetioii of the patient to th& 
warm bilh lor instance if such a hath arouses the patient I rcconi 
mend that it bo taken lato in tho afternoon before dinner If, on the 
other Iniul it makes tho patient draw ^ and relaxed it had l>c 1 1x3 taken 
ju t lieforo retiring 
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■\olitantc«i, aud, liter, amaurosis otcui , the total aaiountof uriuc is dimm 
ished , fiiiall) , violent epigastric pam is cijicnenccd , occasionally hallu 
cmations, Hallies of li^lit bcfoie tlio eyes, and convulsions supervene 

The npiic iniice of albumin in tlie urine, and tbo pre^c nco of edema uid 
an election of blood piX'sure, are the criteria upon uliicb a diagnosis of 
impending, ocliiiipsia is ba cd Of the thiee, the blood prcssuie readings 
are b\ far tbe list clinical guide, and the diagnosis is not faithfully 
made ■without the prcstiuo of two of tlitao three cardiii il sMDptoms 
^^hcn blood prc'surc tMmiiintion* arc t iLcii tliroUohout prcgiiaiicv, the 
normal cxporienco is that during the hrst triiuesttr the tension is some- 
what lower than uoniial Trom the middle trimester to term the sv^tolic 
leading ri«es fioin 118 to l2b miii 11^ Due allowance miut bo md<le 
for individual \ ii-i itions and those from cstraueous causes, siuglo read 
mgs should not hi deemed conclusive blcniDiis and yiulkm have estab- 
lished a blood pio aiirc curve for normal cases diinii^ puguaucj, and, in 
the pic«onco of heidachcs, lassitude, cilcma, oi allmmm in the imue 
blood prc«s«io readings sliould 1 k) taken duly On dcmoustratuig a tea 
denev for tbo blood picsmro to above the nonnal level, impending 
eclampsia mu«t bo regarded as a probability, and the fir t mcasuies m its 
treatment instituted 

Certain qualifications must bo mode m regard to the other symp- 
toms of toxemia lie idochcs and malaiso may bo duo to an aggravo 
tion of chronic constipation which is so common at ccrtoui stages of 
pregnancy If uimlicved, this condition will aggravate, if not cause, 
profound toxemia, and treatment directed toward the relief of this con 
dition IS a primary raovo lU meeting oil toxemias Likewise, cdeuiv 
of the feet and legs iniy be duo at times to prtssuie on the iliic veins by 
i gravid utcnis it the pelvic brim On tbo other baud, mteinutteiit and 
progiesMve puftincss of the feet, dorsum of Iho hands, face and fiugers is 
of moio acrious significance Thiidly, as soon as the uterus begins to 
enlarge there is an increase m the v iguial secretion, which continues 
thioughout pieguancv This secretion is cervical and contain'', as well, 
desquamated epithelium from the vagina All voided "pernnciis are 
contaminated bv tins secretion and coii'eqiKiitly ^^ive a positive reaction 
for albumin, which is increased as piegumcv proceeds Obviou«ly this 
can never prodwee v maikcvl reading bv quvutitative methods, but it is 
ilwavs well to secure, under aseptic piccautious, a cntlicterized <;peciincn 
of urine before laving too much stress on the pie«enco of albumin as a 
symptom of impending eclampsia 

Prognosis — The prognosis m impending eclampsia is, as a rule, good 
Depending upon the assiduity with which the phvsieian has applied hiui 
self to the treatment of the case and to the cooperation of the patient, 
the condition mav be controlled until the termination of pregnancy How 
permanent damage to the kidn^s is frequentlv demonstiable after 
delivery or m a subsequent pregnancy, consequently the majonty of these 
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based on the fact that such cooperation as I have been able to secure 
with the help of a prenatal nurse and the members of our staff has re- 
sulted m onij one ca«e of eclampsia m the last 1 200 patients cared for 
by the Outside Obstetrical Ser\ice at "Vale The clientele was of the 
poorest and lar^^th of foieign birth. In the same class of patients prior 
to that time the incidence ol eclampsia was not infrequent If, at one 
of the regular -visits the patient shows a rise m blood pressure to 140 
mm II„ and edema, or if a sample of wine shows an increasing amount 
of albumin, she should ho told to rest in bed, to drink copious amounts of 
water or milk, and to avoid solid food The urine should be tested quaa 
titatirelj for albumin bj means of an Esbach albumiuomctcr probably 

gni per liter is within the limits of normal for a voided specimen 
The ph\«iaaa should also picsmbe a brisk saline laxative of magnesium 
sulphate or sodium phosphate (granular) The urine examination should 
l-o repeated dailj the fluid intake and output recorded blood pressure 
readings tol cn twice daily and the Esbacb readings set up on a specimen 
of cicrj 24-hour eolkctioa of urino When idvoca/in^ an increased 
fluid intake, it should bo realized that tUcio is a limitation to the 
quantity of niiik and plain water which the patient can consume but anj 
addition to the water such as Iitbn cream of tartar ^ or lemonade, will 
give the water a pleasant tosto and enable the patient to consumo a 
larger qiiiuititj Such a plan of treatment is usually suJflciimt to hold 
the toxemia in cheek If in spite of such treatment an> of tho symptoms 
persist or incrca o, for instance if the srstohe pressuro rises to 150 mm 
Hg or tho quintitj of albuiniu iiicreises to 4 gm per liter phlebotomy 
and hypodcmioclj is must bo done Careful notation should bo made 
of tho other subjective signs of impending eclampsia headache epigastric 
pain, disorders of vision, a sudden cvacgoratioii of tho svstolic pressure 
above loO mm llg or a further rise m albumin excretion In the presence 
of these signs there is sutEcient indication for tho induction of tho prema 
turolalior 

In terminating the pregnanev the least drastic operative proccdiiro is 
alwavs to he preferred I am stronj.ly averse to the routine practice of 
tcrmimtixip labor bj cesarean section in patients with toxemn, those 
with impcndin,, eclampsia do not bear general anscRthcsin well their 
tiRRUcs do not heal kindh while tho nsk of edema of tho lungs is great 
iforoover tho adiled strain and shock of operation increases tho giavnty 
of tho prognosis 

Tho most satisfactory metliod of inducing labor is by the introduction 
of a ales’ bougio or a Voorhees’ bag The former softens tho cervix and 
sub cquciilly the balloon may be* employed to stunulafo pains and ha-fen 
dilat ition Folhnvixi,, such i prrecxluro the patient usualK expels the pro 
T] e a 2 I ai [ ty of „ 1 t Us is duliiuus in view 

ill «ing t! at tUfy irritate lie LiJd >s — U itor 


of tiniicrbills votL 
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It IS jJJfticularly di/Rcult nowida^s to succeed m adoqintelj clothing 
expectant mothers loimoil^, I sjictified a avool or silk and wool suit of 
miaerwear next the skin Ihis rule w la moio honored in the breach 
than in the ohaenance, therefore, 1 lay less stress on the underclothing 
and now rcipnrc a woolen onc-picc» dress liuiij, from the shoulder during 
the autumn and winter mouths, and more adequate protection while out of 
doors 

Constipation is constantly an annoyance during picgnaney If the 
patient has uiaint lined had habits in this regard proious to pregnancj, 
tho condition is and tho diinctiities amount to senous inter 

fcrenco avith elimination In our dune we place m tho hands of each 
expectant mother tho broclmro prcpaitd for the Children’s Bureau by 
Airs Alax A\cst on ‘Prenatal Cart” lliis pamphlet contains a recipe 
for the prcpiratiou of an mfnsiou of scinia with stewed prunes Some 
such dessert is puscnbcd routinely in our dietirj legime Some stand 
ard preparation of mineral oil free from irntatm,;, hjdocarbous is added 
whi n tho senna prunes jireparation is not cirecti\c Unless it is required, 
wo abstain from pie'ieribuig aiiotlicr laxatiTc If such a drug becomes 
ncccssarv we choose between the iluid extract of cascara and some prep* 
aratioD of phcnolphliiakm Most of the proprietory pills contain strychnia, 
and tho lawman bclurcs that if ouo sudi pill is not sufhcicut two may 
be, and three not without benefit By tins time tho patient has consumed 
1 20 gr or mote of strychnia and wonders at her restlessness and the 
child s actixitx in iitcro Habitual uso of cueinata to relievo atony of 
the lower bowel ma> be indie itcd in extreme case«, hut the risk of forming 
a habit that will la«t and tho danger of inducing premature labor must 
always be borne in mind 

Without alarmmg tho iialicnt, her attention must bo drawn to the 
necessity for repoiting milj syaiiptoms which point toward impending 
toxemia These “iMiiptoms arc dizziiiene, frontal or occipital headaches, 
especially those that appear on arising m tho mormn^ and, lastly, the 
appearance of edema of tho feet, bands and face The patient is m 
Btructed to rcpoit once cacry niontli for examination until tho scicuth 
mouth, cvcr> two weeks tlicrcaficr until the tenth month, when she must 
report every week At cadi of these \i8it3 she is told to brine, sample of 
the total urine passed for tho preceding twenty four hour*?, together with 
a rccoid of tho amount from which this specimen was secured Afore 
frequent examinations are required if tho prodromal symptoms of eclamp- 
sia manifest themselves 

It would be presumptuous to specify detailed mmutirc, had this pro- 
cedure not proved effectue Criticism of detailed prenatal care, such 
as has just been outlined, has hitherto been based largely on tho objection 
of tho private practitioner to subject bis poorer class of patients to an 
expensive and detailed mode of bfc Justification for this routine is 
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ba«ed on tLe fact that such cooperation as I have been able to secure 
utth the help of a prenatal nnrsc and the incmbcis of our staS has re- 
suited iu oul) one case of ediinjwia in the }a«t 1 20t> patients cared for 
b} the Outside Obstetrical bervite at iile The clientele ivas of tbo 
poorest and hrgclj of foreign birth Iu the same class of patients pnor 
to that tinio the incidence of eclampsia Mas not infrequent If at one 
of the rCe,iilar visits, the patient shows a nso in blood pressure to 140 
mm Ilg and edema or if a sample of urmc shows in increasing amount 
of albumin, she should ho told to icst in bed to driuk copious amounts of 
wqter or milk and to aioid solid food Ihe urine should be tested quan 
titatively for albumin by means of an isbach albuminometcr, piobablj 
t/o gm per liter is within the limits of normal for a voided specimen 
The phasician should also prcscrilie a lui k sahne laxatue of magucsium 
sulphate or sodium phosphate (graaidjr) Tbo unno examination should 
ho repeated dailj tho fluid intake and output recorded blood pressure 
readings taken twice dailv and the Esbacb readings set up on a specimen 
of eicrj 24-hour colkction of unne WIkh advocating an increased 
fluid intake, it should bo rcalucd that tbire is a limitation to the 
quantity of milk and plain water vrhicli tho patient can consume but any 
addition to tho water such as lilhn cream of tartar * or lemonade will 
giTO tho witcr a pleasant ta«te and enable the patient to consume a 
larger qiiautitv buih a plan of treatment is usually sufEciont to bold 
tho toxemia in check If m <pitc of such tieatmcnt anj of the symptoms 
persist or increase for instance if tho svstolic pi'CeSiire nscs to 150 mm 
Hg, or the quantity of albumin increases to 4 gm prr liter phlebotomy 
and hypodemioely is must be done < arcful notation should he made 
of the other subjective signs of impending eclampsia headache epigastric 
pain disorders of vision a soddm exaggeration of tho svstolic prw^suie 
above liO mm Ilg or a fnrtlicr n«e m albumin excretion In the presence 
of these signs there is sufficient indicatiou for tho induction of the prema 
turo labor 

In terminating the pregnanev tho least drastic operative procedure is 
glwajs to be preferred I im strongly averse to tho routine practice of 
terminating labor by cesarean section in patients with toxemia those 
with impending eclamp la do not bear general ameithesia well, their 
tissues do not heal kindly while tho ni«k of edtina of the lungs is great 
Horcovcr, the added strain and shock of ojieratioii increases tho gravity 
of the prognosis 

The most satisfactory method of inducing labor is by tbe introduction 
of a Wales bougie or a Voorhses bag The former softens the cemx and 
subsequcufly tho balloon maybe employed to stimulate pains and hasten 
dilatation FolIovuUj, such a procedure the patient usualJj expels the pro 
Tie ai]>i abil ty <( g n„ t t ts is dulivus in vev 
sU wing that tli y imfate tl e Lulre^s — Cd tpr 


of Underbill » work 
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It IS pirtimilarl^ ilifticiiH uowidajs to succeed m adequately clothing 
expectant mothers loiineiI>, 1 siiccified u wool or silk and wool suit of 
iinucrweir next tlio skin lliis nilo was moio honored m the breach 
than in the obsers met , thticfbre, I 1-ix less sticss on the undcrclothmg 
and now require a woolen oiic-picco dress hang from the shoulder during 
the autumn and w inter nmntlis, and more adequate protection w hile out of 
doors 

Constipation IS constantly an amioyauco during picgnancy If the 
patient has in iiiit lined had liibits m this ic^ml prcMous to prcgnaiicj, 
tho condition is leorit itcd ‘lud Ihu difficulties amount to venous inter 
ferenco with elimination In our dime wo place iii the hands of each 
expectant mother tho brochure prcpaicd for tho Children’s Bureau by 
AfT? Mc«t on Trenitil Care” lliis pamplilct contains a recipe 
for the prep ir ition of an infusion of senna with stewed prunes Some 
sueli dc3«ort is pK'CrilK?d routinely m our dictiry iipime Some stand 
ard prcpanlion of muiernl oil free from irritating hjdocarhons is added 
when the senna priiius jircpiraliou is not clFcctnc lliilcss it is required, 
wo abstain from prescribing another lax-itue If such a dni^ becomes 
ncecssiry we choose bctwt*crt the fluid cxinct of ca«cira and some prep- 
aration of plicnolplitlnlcin Most of the proprietary pills contain strjchuia, 
and tho hvman hclicrcs that if ouo such piH is not sufficient two may 
he and three not without beneflt By this tinio tho patient has consumed 
1 20 gr or moic of strychniv and wonders at her ie«tlc5«iuc8S and the 
child 8 activity lu utcro Iliintual use of cneinata to rclicio atony of 
the lower bowel may bo indicated m cxtrcuio caeca, but the risk of forming 
a habit that a\iU la«t and tho danger of ludncing picmalure labor must 
always he liornc in mind 

Without alarming tho patient, her attention must ho drawn to tho 
necessity for rcpoiting mild symptoms which point toward impending 
toxemia These sMiiptoms arc dizzuic-^, frontal or occipital licadachcs, 
especiRlly thoso tint ap^x ir on amiUj, in tho morning and, hath, tho 
appearance of edema of tho feet, liamls and face Iho patient is m 
strutted to rcpoit onco c\cry month for cvuiimatioii until tho scaciith 
month, caery two weeks there iftcr until tho tenth nioulh, when sho must 
eeport e\ei> week At each of tin so visits she is told to hraig a sainplo of 
the total uniio passed for tho preceding twcnt> four lionis, together with 
a record of the amount from which this specimen was secured "Moio 
frequent cvamin itions arc required if tho prodromal symiitoms of eclamp- 
sia manifest thcinsclrcs 

It would he presumptuous to specify detailed mmutro, had this pro 
ceJuro not pioeenl effective Criticism of dot iilcd preintil care, such 
as has just hcen outlined, h is hitherto been based larj^oly on tho objection 
of tlio private practitioner to subject his poorer class of patients to an 
expensive and detailed mmlo of life Justificitiou for this roufmo is 



ECLVAIPSIA 


847 


According to statistics from mjtt.niit> cltmcs primip irons women are 
much more Iikel> to suffer from cclimpsia than aio multipaious On 
the other hand, I liaio seen a casie of uudoubted eclampsia lu the twelfth 
pregnancy where the pieceding piegnaucics had not been complnateJ by 
■my metabolic disordti 

Casama^oi called ittcufion to the Tiijing incidence of eclampsia in 
different jeirs Vpputntlj the jncidcnct of eclampsia is not ipitc so 
high now as it w is a ftw \cirs ago nc%ertheless it is sufficiently frequent 
in the ITnited fefates to bo of serious import Theio mir be a geographic 
and seasonal variation to etlaiiip 1 1 which liears some relation to climate 
and fempcratuie A\hile in practice la Otc^ou I sav onl) 2 cases of 
eclampsia, and mr associates «bo ^rcre in California during the same 
penod report a number of cases of pretcHinpfic tovemia, but no actual 
eases of commlsions Grenfell and Curtis say there is no eclampsia in 
I abrador On the rashra seaboard of the I oitcd States there is a notable 
nici-Giso in eclampsia during the <prin^ and autumn months This mav 
hare something to do with the Llimatic conditions but as jet too little is 
known of tho other variabli. factors such as diet, clothing, intelligence in 
following advice, etc to emphasize unduh ■uiy e\idcsco wo possess as to 
seasonal or geographic incidence 

CuMCAt. Ooi'n^E 

The clinical picturo which may arise at any time during the latter half 
of pregnancy, during labor or during the puerpenum, is striking While 
lUStoQiarih puetded ]iy the prodromal m'lnifestations mentioned under 
the htading of Impending Eclampsia, the firH symptoms observed by the 
patient may appear like a holt from the ski ” with sudden sharp ept 
gastric pain and blinding flashes of light before tho eyes For a moment 
the patient is still with a hxed stare then the eyes roll from side to side 
the mouth twitches and the focc becume^i distorted The head arms, legs 
and body succcsgiMly show a clonic spasm OceasionalU these clonic 
spasms suddenly become tonic and the patient becomes rigid in opistho 
tonos This change may occur so suddenly that the patient may project 
herself off tho bed or strike herself on some niarby object with force 
enough to do serious injury During the height of the ■‘pasm, the respira 
tory mechanism is held in abeyance the patient becomes markedly 
cvanotic, tho mouth is filled with mucus the tongue is swollen and fro 
quenth injured by the teeth dunngtho <5pa«m of the jaw After a duration 
of from one to two nimiito when the picture 15 ono of almost immediate 
tsitus sudd<iiK the spasm'? aubaide, respirations of a stertorous fashion 
begin the opisthotonos disappears, the patient moans and breathes rapidly 
and a penod of quiet and ie<t may ensue, or asild delirium until the next 
convulsion occur The patient may go on from conviilsion to codttiIsiod, 
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duct of ^'C'-tation <i 2 )oiit mcouslj Oecisioiiill^, •^^Lcn tlio corns js fully 
dilated, spontaneous expulsion is slow, and labor may be terminated 
(under nitious oxid and oWoOn anc^tbcsia) by a simple obstetrical opera 
tion, such as Ion forceps Iho onset of an eclamptic seizure is not alto- 
gether ob\nted the dclnery, and the toxemia must bo combated during 
the pnerpenum until the edema disippcirs, the systolic pressure has rc- 
tunied to normal, and albumin hna disippcaicd from the urine 


ECLAMPSIA 

Iho convulsive attack^ nineh gi\o the disnsc its ciidiiniig name, aio 
but a 'i^Tiiptoui nliicli mi\ arise in tins condition, aiid it must be nndci 
«food tint their oecurrenet is hut llit hiial expre «ion of a disease wbicli 
has existed dread} o^cr a coinidii ible period Uisrcgni-d of tins fact 
has led to the diagno is of tclanip la onl> iii those conditions whcio con 
Tulstons h^^o 8ujicr\tucd, nhilc undoubted nistoiiccs of dcith from this 
toxemia nitliout ictual eoinuUions lia'C been reported (Schmid, 24 
cn«o») ifoieoeer coiiruistoiis fiom other causes are occasiouallr a«so* 
ciitcd nitli prcpniiic^ flicieforc, eclampsia is, properly spenkmg, a 
toxemia charact* rizeJ b\ certain «poci6c pathologieil fiuding<i, and in 
most instances is in inif(«tcd b\ dome and tome comuhioiH, lo s of con 
sciou^ncs^ Tiid coma The fot il ind m itcrinl mortalit} is liiol>» 
senes of ci«ea in the continent il clinics rtidnng about 70 per cent for 
the former and 30 per cent for tbo latter 

It IS verj diflieult to determine authontitively the incidence of 
ccHrap«ia for few pruatc pnctitioiicrs can nttend sufficient ciscs to ac- 
quire a coniproliOiKivc senes ITorcoicr, ho'ijiital records show too hioh 
in incidence due to the fact tliat eases arising in prnato practice, winch 
otlicnTiso ■would liaao remained at home "ire iminedntcl} institutioml 
ized Despite these soiiiccs of error, jt is estimated that cclimpsm 
occurs once in eicrj 500 Iibors at lar^e, and once m lOO labors m largo 
laaternit} clinics The statistics of the coutineiital clinics cover a longer 
senes and show a shehtlj lower incidence — Veit 0 C jicr cent (German 
clinics), Knapp (Prague) 0 53 per cent, Itcmburg (Pans) 0 34 per 
cent — than tho^o in the United Stites> — Hcwell (Boston) 1 17 per cent, 
■Williams (Baltimore, 1012) 1 per cent The variable factor m tbe'je 
observations nnolvis the hospitalization of a larger group of normal 
multiparoj m the European dimes than is yet has been attained in the 
United States 

Eclampsia is of more frequent occurrcueo during tbo last trimester 
of pregnancy and is more likely as gestation nears its cloae However, 
ca'ies have been leported as cdampaia m the third (Zueifcl) and fourth 
months (Afaygrier and von Herff) of pregnancy 
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onset of labor, tlireo t'spes of eclampsia are recognized These are desig- 
nated as antepartum, intnparfiim and postpartum. Considerable con 
fusion lias anstn m the literature m regard to the relatno frequency and 
gravity of these three t^pes Ibis is largely due to the fact that a certain 
number of cases fall rapidly into Inbor after the first convulsiou On the 
other hand, many cases of impending eclampsia need only tho stimulus of 
labor pains to develop convulsions So that m cither event tho phvsician 
would determine with difScuIty whether the labor antedated the eclampsia 
or the reverse Eclampsia m rare instances may subside and the patient 
later bo delivered A dead, macerated fetus is usually the result, but 
cases have been reported m wbieh living children were delivered after the 
subsidcnw; of severe eclamptic seizures. One patient whom I treated for 
typical eclampsia recovered and was delivered six weeks later of a healthy 
child It is the common belief that death of Uio fetus m utero has a favor 
able inflnenco on tho course of the disease m (ho mother although Lichten 
6.CIO holds that tho hfo or death of the fetus is without significance 
Intrapartum eclampsia usually stimulates ixpulsive forces thereby short 
eniag tho durition of labor Ilowtver lacking facilities or trained 
attendants fur operatno methods of deliverv a patient snfTering from 
either of the abovo tv pcs of the disca e may die undelivered 

In postpartum eclampsia the number and seventy of the convulsions 
IS usually limited and, because of the removal of the suspected source of 
the toxemia, this typo is commonlv regarded ns the least serious Such a 
belief IS not borne out by facts the mortality rate is high This may be 
explained rathtr on the hypothesis that a toxemia so profound as to affect 
the mother after delivery is mote likelv to cause her death 

Am ong the prodromal sigua presaging an eclamptic attack have been 
mentioned scotomata musca? volitantcs and girdle pains iii the epigastric 
region Other central nervous system phenomena occaaiomllv manifested 
are severe frontal headaches and blindness All these symptoms appear 
before the convulsion Total unconsciousness follows tho seizuie for a 
longer or shorter period of time and after recovery there is usually no 
recollection of events immcdiitcly antedating the first seizure The 
blindness is due to a diffuse edema of the retina which is distinctive of 
the disease, and which may lead to a detachment of a considerable portion 
of that membrane However this docs not re-»ult alwava in a permanent 
impairment of vision, for in two instances observed in our clinic by Dr 
Eugene Blako and myself reattachment of tho ictiiia occurred Following 
eclampsia tho heightened incidence of psvehoaes is so noticeable that the 
toxemia is regarded as the cause of a considerable number of cases of puer- 
peral insanity It is unccitain whether these psychoses depend upon the 
toxemia alone, or upon tho puerperal infection which so frequently follows 
eclampsia 

Hicnst ami Barr and Guveissc noted slhumin in the urino of infants 
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^^lth periods of diaiimshtn^ <]urahoii bettrccu Duriug the intervals she 
ina\ 1)0 comatose, allhoujjb extremely sciisitne to external stimuli of light 
or uoiso or haudhug Symptoms of tlie onset of labor early manifest them 
sehos, or, if labor has already bcgiiii, become more proiiouuecd Under 
those circuinstauccs the couMiIsiong may recur, due to the stimulation of 
tho contractions Jltcoicry has been reported after as many as thirty con 
Milsioiis The highest number of seizures noted was abo\o cight\, followed 
b> death VpparLiitly the mimbcr and scacrity of the comulsions has no 
relation to the degrre of toxemia, but is a valuable guide as to the efficacy 
of the therapeutic measures cinploved Before tho coinailsno attacks tho 
skin IS dn, tho whole bodv becomes edematous, particularly in the sub- 
cutaneous tissue of the face, hands and feet ircqucntly the orbital ndges, 
bridge of the nose and zygomata arc masked, so that the appearance of the 
patifut 13 rcmirkabl> changed There is a diminished amount of nnne 
or a total anuresis Wien a specimen can be recovered by catheter it is of 
a tvpical dark concentrated, smoky character, containing a high nlbumm 
content, and numerous cpitlicliil and ooarscU granular casts Commonly 
there is hvpcrtcusion, tlio radial puls© is of a high, bounding, and non 
conipressiblo tvpo 

In tho previous chapters on Impending Lclampsia I have said that tho 
three cardinal svinptunis are edema, albuiiiinuna, and elevated blood 
pressure but if aiiv two of these three are demonstrable, it is sufficient for 
a diagnosis The abscnco of one of tho three symptoms is occasionallv 
noted For instance, I havo seen a case of eclampsia m which convulsions 
occurred with t blood pressure of 120, and, again, a seiauro occum'd in 
another case which showed only a traco of albumin Tho urine occasion 
ally docs not show an unusual aiuoimt of albumin until tho first seizure has 
occurred Varving degiecs of edema appear m eipially grave eases, al 
though It IS commonly stated that a better proguo'us may he oiven m those 
instances where it is marked Nevcrthcles'*, of tho three, the blood pressure 
IS the best prodromal sign and guide to thcrapeusis 

Death may occur during a seizure, m the interval between, or even 
after tbo subsidence of convulsions Usually it is duo directly to edema 
of the lungs apoplexy, or, after several days, to pneumonia or puerperal 
infection There is unquestionably a peculiar susceptibility to infection 
in patients suffering from toxemia 1 Icvations of temperature to 104° F 
aro usual , m one of Williams’ fatal eases the temperature readied 109 5 
yust before death Such degrees of fever have been ascribed by Olsbausen 
to the effect of the toxins on the thermal centers, while /weifd believes 
the hvperp>rcxia to ho due to infection The first theory is probably 
correct in those ca‘>C3 m which a notable hyperpyrexia appears early m the 
course of the disease, but the oceurronee of foyer following delivery and 
subsidence of tbo convulsions is probably du« to mfcction 

Depending on tbo relation of tho appearance of the convulsions to tho 
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Etiolooi 

Eclampsia seems to ho \ bepatoteml block accompauieJ bj a concen 
f ration of tlie blood volume, togefber mth ft marked edema or e\trav asatiou 
of the scrum into the tissued Espeuall^ Kbcn alTectiug the bniu such a 
marked extraiaxation pi*oduicsan mcrea td iiitiaciaunl piCN»ure tog thcr 
With b%perteusion m the cardiovascular system the last manifestation 
being a convulsion Anj further dogmatic statement m regard to the 
causation of this condition is at the moment impossible bitiuons in 
icstigation proved that there is btfJc to the acidosis thcorj and there is 
no marked derangement of the protein met ibolism Since IJIG especiailj 
in the German cliniea a great impetus has been miinift«t m tho study of 
eclampsia \\ aruckros claimed that the ab enco of the husband, others 
that the reduction iti protein lUtiko and rcsfnctetl ditt was tho causi for 
1 marked reduction in the mcidenco of eclampsia, which was noted iii 
Gemau^ during tho period of the War lu a verv well bnlnnced criticism 
of these theorus, Luhteiistein has detenuined that there arc so tnanv other 
vannblo factors, such as bad tnn«i>ortatiou facilities increased incidence 
of homo delivcncs dimmialnd uicidcnec of hospitalization of the preg 
nant women, etc that an appaient deinasc id eclampsia is no more than 
proportionate to the t,t,neral decrease in (he birth latt 

That the Iner and renal h^ioos are vcoudara m eclampsia is piacti 
calK uuncrsall} accepted \s to the primary cause, Borv advances an 
unusual hypothesis namely that fetal to\ins pass through a defective 
placenta and are admitted into the niaterual circulation where they set 
up this intoxication The theory that eclampsia is an anaphylactic shock 
18 disproved by a scrits of animal cxpormicuts done b\ Eisenreicb on the 
compkmeats contained in the blood of picguant womui and of tho=ie in 
labor Zinsser proved that the toximia is not a result of protein destme 
fion On the other hand experimental proofs have been submitted which 
ahovv that there is an increased dcstmetion of blood-cells together with an 
lucica'icd amount of hcmatiii in the scrum while the proportionate amount 
of nbrin in the Hood of eclamptic patients is decidedly increased so that 
certain cliuical tmdiiigS analogous to <anun bunoglohiniina favor an 
anaphylactic theory SiiKc all these thrones are interpreted in tho light 
of the several mthois favontetbcrapenfic measures it is dilEcult to segre 
gate theories of etiology from methods of treatment 

TBEATMEVr 

Aly experience is thoiou^hly in accord with Kuge namelv that despite 
all therapeutic efforts a c-crtain and not small number of patients with 
eclampsia will die This is due to the fact that a considerable damage to 
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bora of cclaniptio mothers auJ, in such mfiiits is came to autopsy, renal 
changes simulating those of the mother 

The dilTtrcntial diagnosis must distinguish presd uiiptic toxemia from 
chrome nephritis, and, after tho comiilsioit siijicriciics, from seizures duo 
to str^clmn poisoiiuig, tetanus and ureiiin If the piticnt is seen in 
toina uitU no history of the comiilsnc stizuio, di ilxtis ns i ciiiso of tho 
com i must 1)0 cluniii itinl \\ hen situ for (he first time m the tnuMil ion, 
the dilTcrciitnl diignosis IkIuiui nephritic toxemia uul cclainp la 1111} 
lx made \wth the opth iIinosro|>e, if it can lx, made it ill Ihochirater 
istics of tho uTmir> ccrttiou urn hilp, in tint in nephritic toxemia the 
ciuantitc of urine is not luccssinl^ diiuiuish(.sl, hut tho pixstiuc of 
hx lime and gr uudar c ists would j>o\nt to a more chrome couilition, wink 
tilt hiphlx coiuxiifratod dimiinshcd niiiouut of uniiL txpiiiil of icutih 
atrecfid kidiioxs showiiijj^ tpillitliil and eoii>tl> granular casts^ is dis 
tiiictnc of eel iinpsia In the ciso of str^thiim jhiisoiuiIj, iiikI fetmus, the 
hisforx and the tx^xj of seizure mij be of some assist nice, nguuj the 
unn ir\ hndiugs would not be so dislinctnc is (Iic> iro m eclampsia. Ob- 
Moush, dnbetio coma is distinguished b\ tho aculosis, the Utoimrn uul 
ghcosuria 


P\TIIOLOO\ 

In 1903 Selimorl reported *0 autopsies on eclimptio pitients, m which 
he spociticd three re<jm ites for the diapiosis of eelimpsia ( 1 ) exlcma of 
the brain ^ 2 ) spccitic kulm.\ Usums, nud (11 siKcilm Uxer Icsuius Of 
these three the eliaiiges lu the liicr lie Ik Id to be patho^uoiuomiu Ihc liNor 
lesions iro ccctufrie or pcrijKiitiil in their distribution, and arc more di^ 
tmetuo for eclampsia than arc the ceutril necrolio lesions for tho larlj 
toNcniias of pn.„iiincj I should sax that tho picsout thoHoht among 
patholooiats IS tint the iKri|>ortiJ lesion of cchuipsm must Iw present be 
fort the diagnosis of cchiinp 11 can bo iiuide, thoUr.h it ixriiips is not tlie 
onh disc ISO 111 which such a exniditiou apjicars Ihe fmduiga of Sehuiorl 
corrcs|)ond to those desiriUd b\ hwiiig in (ho nrticlo rcfiircd to under 
PcruKious Vomiting and liaxo been substautinti d bx sub eqmut patUo 
logical meestigation 

Edema of the brain e lunot bo demonstrated with gic it facihtv at the 
autopsy table, nor cm it bo delmittly diagnosetl from histological gjicci 
mens Tho renal lesion consists of an acute nitlammatorx eeniditioii ni 
roll iiio tho convoluted tubults m which the epithelium 13 degenerated uid 
niibsmo m 1 iigo mens Tlio olomtiular imnlvemcnt is h ss well marked 
The imolvomcnt of tho peripheral zone of the livtr lobiilo consists of cell 
deitli, loss of tlio stiiiiiiiig •pnlities of the nuclei, and soino fattv elcgcn 
eratioii, whilo tho central jiortioii of the lolmlu mav V in perfect con 
dition 
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Eclamp'fia scorns to bo a lic|)Atoioiul block, accompanied by a concen 
tratioaof tho blood volume fOoOlicr witli a marked edema or extravasation 
of tiie serum into tie tiaaiie« Fspecially ivLtD affecting the brain such a 
marked cxtrai as.itiou pioducca an incrraseJ lutraciaiijal pre^ lire together 
with h3pertcnsioii in tbe cardioiasculir system the last inmifestation 
being a convulsion An\ further dogmatic statement in regard to the 
causation of this condition is at tbe moment itnposaible blemons in 
icstigation proied that there is little to the acidosis theory and there is 
no marked derangement of the protein met ilwh m ^ince lOlC e pccially 
in tho German clinics a great impetus b is l>oeu inamfcit in tho study oi 
eclampsia Warnekroa claimed that the absence of the husband, otlieis 
that the reduction in protein intake and restiicted diet was tho ciuse for 
a marked reduetion in the incidence of eclampsia, which was noted in 
Genaanv duriu„ the period of the ^ ar In a aerv well balanced criticism 
of tht'sothfonc^, Luhtensteia has determined that thrie aro so manv other 
aanablci factors such as bad trm portation ficihties ineieascd lueidenco 
of homo deliveries diniuu«h<.d imidtiiee of hospitalization of tho preg 
aant women etc that an apparent deercisc in eclampsia is no more than 
proirortiouatt to the genci il dtcicasc lu tho birtli rate 

That the Iner and renal lesions aic sicoudary in eclampsia is practi 
ealU univcrsallj accepted ks to the primary cause, Bcra advances an 
unusual hypothesis namch that fetal toxins pass through a dcfoctne 
placenta and aro admitted into the maternal ciicidation wlurc thej set 
up this intosication The theory that eclampsia is an anaphylactic shock 
ifl di pruied by a scries of anima) expennnuta dono bv Eisenreich on the 
ccmplcmcnta contained in the blood of piegnant women and of those m 
labor Zinsser proicJ that the toiumia u not a result of protein destruc 
tiun On the other hand, expeninentdl proofs haic been submitted which 
show that there is an increased depfniefion of blooJ-cclls together with an 
increased amount of hemaf in in the serum while the proportionate amount 
ol fibnn in the Uood of eclamptic patients is decukdh increased so that 
certain clinical hndin^jS analogous to senini hcmOj,lobmuna faaor an 
anaphyJattic tlicon Since all these theories are latwpreted m the light 
of tie set eral authors fa\ orite therapeutic measure® it is difficult to segre 
gate theories of etiology fiom methods of treatment 

Teeatmem 

ilj experience is thoroughly m accord with Ruge, namely, that despite 
all therapeutic efforts a certain and not small number of patients with 
eclampsia will die This is due to the fact that a considerable damage to 
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Mtal organs, such as kidnej and lucr, has been suffered before the symp- 
toms manifest theinsches, and before treatment is instituted Certainly 
in those eaoes \\hcrc there is a complication of lung or heart defects, any 
efforts at therapy aio not as uniformly sutcessful ns the> would he in cases 
that otherwise were perfectly well It is to reduce the number in this 
group that prophylactic measures should be urged With this in mmd, I 
have carefully gone into the subject of the treatment of the prodromal 
signs in the chapter on Impending Lclampsia Rest m bed, limitation of 
diet, guarded administration of alkalis, tin forcing of lluida, and occasion 
all% prophylactieicnescctiounmycarh bo resorted to, and eicn premature 
labor induced when the symptoms fail to 8ub«!dc or become more alaming 
under this exper-tant treitinent. In aecoitl with Dice, I lay particular 
stress on an examination of thoeyo-groniuls To this end, ciery practitioner 
should familiarize himself with the use of the ophtlinlmoscopt, so that when 
the occasion dcininda ho m ly bo competent to distinguish tho patbologie 
fundus oculi from tho normal 

As diagiiostip signs of impending eclampsia, Pacheco has recently de- 
scribed changes in tho specific gravity and in tho chlorid content of tho 
unne In ticatmcnt, ho used copious injections of glucose solution To 
moot the same need, Villancuva has advocated copious lutravcnous mjeo 
tious of sodium bicarbonate solution 

After all, tho major value m tho discussion of the treatzuent of 
eclampsia revolves around tho question of actno surgical interference, in 
preference to temporary measures that arc of a medical nature With tho 
development of aseptic surgery and tho iDcrcascd number of operative 
procedures particularly cesarean section, there was a wide advocacy of that 
procedure m the handling, of eclampsia. Undeniably, the majority of 
modem writers, especially those connected with competent university 
clinics, are condemning, radical measures in the treatment of eclampsia 
The only commendable claim for cesarean section m this condition rests 
upon the fact that competent surgeons can be found more frtquenth than 
well trained obstetricians The advantages claimed for delivery by 
cesarean section aro certain delivery of a hvin^ child, with a small hut 
beneficial blood loss to the mother It is also claimed that by thus remov 
mg the supposed source of the toxemia, both maternal and fetal mortality 
rates would he improved Unfortunately, none of these advantages accrue, 
for m the first place eclamptic patients when given a general anesthetic 
are more prono to develop edema of the lungs, from which they die 
JXoreover, the tissues do not heal kindly and the risk of infection is 
greater \s far as tho infant death rate is concerned, little improvement 
18 demonstrated, for tho fetus is often premature and is enfeebled by the 
toxemia which affected the mother, thereforo such an infant is equally 
difficult to raise, nO matter how it is delivered 

In discussing the conservative therapeutic procedures for eclampsia 
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seriatim it is well to emplnsize fho fact tliat no one of these measures is 
universally applicable Each case must be studicil mdividuallv Treat 
ment is directed toward (1) reducing blood pressure (2) lucreasing the 
blood volume, thereby diluting the toxin, (3) promoting elimination by 
even channel, and (4) removing, the remote cause uamclv, tho product 
of gestation 

To reduce the hypertension venesection and veratrum vinde are the 
most effectivo means Under this headiUg also lumbar puncture would 
apply 

Venesection — Venesection phlebotomy, or venepuncturo resulting in 
tho withdrawal of from oOO to 700 t e of blood from the median basilic 
vein is the moat effective means of accomplishing the hrst result desired in 
the treatment Blood pressure readings taken on the other arm aro an m 
dex of the amount of blood to be removed \ene«fiction at once reduces 
blood pressure relitves the circulation of a certain proportion of the specific 
toxm, and promotes resorption of the edema and fluids whicb hive escaped 
mto tho tissues Clinically, tlie patient at once becomes relaxed and usu 
ally breaks into a brisk pcrapiratiou tiagin claimed that venesection 
induced considerable shock, but such has not been mv expenente There 
should bo little trauma and no shock if the blood is withdrawn slowly 
through a needle and the procedure controlled by fretjuent blood pressure 
readings There is one possible risk m bleeding an undelivered patient 
with eclampsia, namely, that a further loss of blood during the third stage 
of labor mi^ht seriously aflfcct her I can conecne of & serious hemorrhage 
as the result of a deep, cervical laceration or from an adherent placenta 
which when shortly superimpoocd upon a venesection might prove fatal 
However, the delivery of a patient under proper surroundings and with 
adequate technical assistance is not commonly associated with extensive 
damage to the birth canal In the secoud place, these patients rarely ex 
penence even the usual blood loss from the uterus during the third stage 
I have frequently hoped that a patient whom I was watching under the 
‘expectant regime might suffer a further blood loss to benefit her general 
toxemia, but uniformly I have been dioappomtcd 

Veratrum Viride — This drug actually reduces Uood pressure and was 
advocated by Cragin and B C Hirst to secure the game effect as venc«ec 
tiou. They report satisfactory results but it must be emphasized again 
that, where routine measures arc employed, it is difficult to evaluate each 
It appears that \ eratnim viride accomplishes its phvaiologic effect bv 
cardiac depression and by penpLeral dilatation, but this result is accom 
plished only at the expense of the patient and does not dilute or remove 
the toxin Obviously, neither venesection nor Veratrum vmdo aro indi 
cated in those rare cases of eclampsia that manifest no hypertension 

Lumbar Puncture — ^After an extensive study of the literature in 
regard to ‘edema of the brain” and the value of liimbar puncture, with 



854 


IHI lOXFAIIVS or PHI 

oiil;^ ten jxjrsonal ixpcruncta with the procedure I tJjjnX it imv ?ifelr 
be said that, aside from the nsU Jtteudaiit upon all lumbar pumturcs, the 
procedure is rational in eclampsia, hut its Lc|iefici il icsiilts are not proved 
I ba\o reserved the procedure m lu^ practice for postp iitum eclampsia, 
in %\hich cases I lia\c never been sure whether it was the lumbar puncture 
or other routine procedures for combating the disease that Imo caused the 
rapid rccmtrv of the patient Certainly it onl^ remov ca ono manifestation 
of tho disease and not the primary cause 

As a means of diluting the toxin iiid prompting eliramatiou, fluids 
must be forced The most effective channel ig water by mouth and, m 
addition, salt, glucose or bicarbonate of soda solutions through proctoclysis 
li\Ix)dcrmoel}aia or mtraveiimis lujcetions Despite the fact that these 
piticnts are usually restless and irritable, occasionally unconscious, and 
alwava desperately ill a stomach *ube inserted with care usually will not 
cause a convulsion Having lusertetl the stomacli tube, the stomach should 
bo washed out and a liter to a liter and a half of tap water allowed to nm 
111 slovrlv To the Ia«t portion of tho fluid three drops of croton oil or an 
ounce of castor oil may bo added Tho whole procedure, without tho 
purgative, mav be rcpeitcd every four hours The greatest advantage is 
gamed in diluting the toxins and breaking tho hepatic or renal block, by 
admmistcruig a (juautity of fluid and not an attenuated Htrtam Probably 
tho best method is the physiological channel, the stomach, however, tbo 
next best, if not an ciiually eflicieut method, is the mtnvcnous injection of 
isotonic salt solution Hypodermic injections of salt solution arc more 
sIowU absorbed and therefore in an nnconscious p iticnt this means is use 
fill as an idjunot to one of the former inctlioils Those patients do best 
Vvho, in tho intervals betweeu convulsion*, iix tonscious enough to swallow 
water Probablv the least effective, but nevertheless an additional and 
fairly service ible, method is the exhibition of fluid to the patient bv 
proctoclysis 

Glucose Injections — The *low iiiti iveuous injection of 300 to '>00 e c 
of a 5 per cent j,lucose solution has been advocated as a spccitic remedial 
measure I am not prepaied to cnlicize this method of treahneut, for it 
confonns to two of my finu beliefs (1) that fluid should be injected, and 
(2) that glucose in the quantity of 1 gm per bodv weight is a fair test 
of hepatic etRcioiicy I nn not prepared to *a\ that tins promotes repair 
of a damaged liver, but it would seem that piticnts so treated have shown 
less extensive liver injury 

Bicarbonate of Soda Solution — I think it is piovcd that eclampsia 
13 neither an acidosis nor dependent on a defect m protein metabolism 
Therefore, tbo advantage to be derived from injections of soda solution is 
no greater than that to ho derived from similar solutions containwg salt 
Furthermore death mav follow too frei iiso of m alkali *^oda solution 
has not the advantage of glucose solution, for the latter is at least high m 
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food %alue However, the alkah maj lia\e some spocitic effect upon the 
e\cretorj abi!it\ of the renal epithelium 

2s 0 means of stimulatiiio (he omuuctoi} oi^ns of bou'el, kidney and 
skm, Kjuals the iDgCstion of fluids but eertam drugs ma^ he u'letl as 
adjuian(<i, such as croton oil and castor oil for the bowel Underhill 
claims that magnesium sulphate as a purj,itne acts through its hjgro 
Bcopic qualitj and mcreh reiuo>c3 water as fast is it ean be ingested If 
fbis IS the case, it is doubtful if any considerable amouut oi toxic sub- 
stances 13 dimmated with the resultant fluid stool Consequently the 
use of such a purge would defeat the onginal aim Diuretic drugs are 
not effectne and the use of pilocarpin for diaphoresis is dangerous and 
therefore to be condemned. In mow of the fact that it is requisite to pro- 
nuito elimination by every chinnel considerable strain has been put upon 
patients in the past by means of hot packs sweating cabinets and like 
maneuvers to stimulate pcr'piratiou As a matter of fact elimination by 
the sweat glands is limited lu cffoctiveness and m ly be induced b% keeping 
the patient wrapped in bhnketi, warmed bv hot water bottles and guarded 
from undue exposure 

Under the fourth method of treatment the remonl of the products of 
conception, various methods of inducing pnniaturc labor are to be con 
sidered, such as the luscrtion of bougies or lags and the termination of 
hhor by foroepi or by version and extraction 

^feaiiwhilo the di«tre«sin^ Iinical inanifestatioiis the convulsions 
must bo controlled and tho cxtreiuo uenous irritability must be alleviated 
Tor this purpo«e morphia, chloral hvdrate paraldchvd and chloroform 
have been used Tho last named dni^ has a destructive effect on the liver 
similar to that of tho disease itself therefore the uao of chloroform as an 
anesthetic or to alleviate the convulsious has been abandoned At tho 
Dublin Eotunda the use of large doses of morphia has proved successful 
and it 18 strongly recommended The administritiou of this drug is regti 
lated after tho initial dose by the rate of rtipiratiou and the frequency 
and seventy of the seizures Onginilly it was recommended that the 
rispiratorv rate be reduced to s per miuiite but this is extrema kll 
dosage must be based on the weicbt of the patient and the degree of her 
response to external stimuli Ohviouslv such a complete narcotization of 
the patient is not without nsk in unskilled hands Studdiford is usiUj, 
paraldehyd intravenously m lieu of morphia ^VhlIo pirahlehyd is less 
toxic than morphia it is a cardiac depressant and a possible theoretical 
objection to its use rests on the fact that it may be mjudiciouslv admin 
istered to a patient already under a severe phvsical strain Chloral hydrate 
IS likewise variable in its cSect on individuals is a depressant and is rather 
more difficult thau cither morphia or paraldehyd to control. 

Thyroid extraut has been recommended for the treatment of eclampsia 
Percy says that in the cases m which this drug has not been effective, the 
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dosage has not been adequate, therefore he advises 50 gr m the first 
twenty four hours and 20 gr daily thereafter Iho rationale of sach 
treatment is not clear, and I have no personal expcnenco with the 
remedy 

It Mould appear, then, that the ao-callcd “expectant” treatment of 
eclampsia as first advocated bj StrogonoiF gives inoro successful results 
than the radical operative measures to tenmuate pregnanej or labor The 
use of the several medical meisuros is governed two clinical guides (1) 
the blood pressure readings, and (2) the frequency and duration of the 
convulsions It is likewise apparent tliat the conduct of tho case along 
conservative lines occupies a much longer space of time, during which the 
patient cannot be left alone and most of vvhich time tho ph}8iciau must be 
in constant attendance Questions involving tho nicest judgment arise 
without warning Wore it not for tho fact that tho private practitioner 
can accomplish a great deal toward its relief when first called to see a case 
of eclampsia, and that tliousands of sucli eases anso in isolated communi 
ties aw*!) from adequate institutional facilities, I should at ouco rccvni 
mend hospitalization of all toxemias 

After having recited tho means at band for combating eclampsia and 
the result desired from the employment of each, together with a vvaming 
as to tho pirticular attention vvhich must be devoted to the patient during 
such a course, it must be reiterated that the pbvsicion must evaluate each of 
these maneuvers and drugs one by ono and apply them to individual eases 
under their particular indications 
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CHAPTER iL\II 

SEASICKNESS AND CAR (TRAIN) SICKNESS 
C t> Botlep 
SEASICKNESS 

Seasiekacas is the term applied to a 8>iaptom*con)plex, characterized 
by aausedj Toiaitiag and giddiness, and induced typicallj by the motions 
of a ship at sea 

The cause is not thoroUohlj understood, but it is most likely the 
result of seieral factors operating together the chief of which is disturbed 
functioning of the cquihbratorj apparatus of the internal ear and cere 
bcllum The sjmptoms tnai be readilv reproduced by ’pinning rapidly 
on ones feet or m a Barany cbair which is deiued for the diagnostics 
of equilibration, and tbev may bo experienced to a minor degree in a 
rapidly descending eleiator or bv swinpng in a frte-movin,^ rope awing 
The psychic element iniohcd may bo noted by many people on looking 
down from a high building 

The capacity to adjust oneself readily to changing positions vanes 
greatly with indniduals and is a matter which must be taken into con 
sidcration in the selection of aiiators By practice that capacity may be 
developed to a very high degree as is seen in the professional whirlera 
who may turn the body rapidly lor (several minutes with no apparent 
discomfort or disorientation 

To most people the slighter undalatory movements of a ship are pleas 
urable The semicircular canals send in the proper wamiDgs these are 
properly coordinated and the necessary muscular responses are brought 
into play to adjust the body to tho changing positions of the ship With 
the more active movements of the vessel however there is a delay in the 
responie from the canals, resulting in a confused coordin'lfion, a lack 
of muscular adjustment and tho psychic ihock which results from disonen 
tation Those rapidlv recurring sho^a produce the dizziness malaise, 
nausea and vomiting which make up the enscmblo of seasickness Man’s 
normal life being lived on a solid foundation, his equilibratory apparatus 
IS tuned and timed to changes m bodily position over which he has more 
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or less control On n ship conditions are different and it is necessary 
that the rcdt\C3 for equilibration be accoinplisiied more quickie in order 
that ho may bo brought into proper adjustment with Ins surroundings 
In 1 motor, if the tiimnt apparatus is adjusted so as to firo the gas at 
the wron^, time m the cycle, the full power of the fuel upon the machinery 
13 not obtained So m seasickness the reflexes are timed too late and 
control of the body’s position is imperfect and confused 

There is little possibility that any drug will ever be found, or any 
niceb'iinc il appliance deiiscd, for steadying ships, which will completel\ 
present seasickness I rom what lias gone before it will be inferred that 
all drugs can do is to deaden tlio iicnous system to the results of its own 
shortcomings As regards the steadying effect of incchamcal devices upon 
the ship itself, wo may venture to predict that none will ever be perfected 
which will prevent the vessel’s pitching which is by all odds the motion 
most effective in producing the symptoms 

1 very individual Las a “symptom threshold” for ocasickness, that 
19, a point m rehtion to the motions op combination of motions of a 
vessel beyond whuh he cannot go without manifesting some subjective 
or objective evidcuco of distress The old sea dOj, has “no storoneb” for 
ins smoke* pcTinps m heavy weather, or the weii travcicti yonnj, iady, w2w 
has made so and so many trijis “across” and never been seasick, may 
acknowledge to herself that there is an unusual amount of saliva secreted, 
and that the recumbent position is desirablu This thtcshold is vanublo 
and stands m direct relation to th< individinl’s general well being It mav 
bo elevated bv good personal hvgiciio or depressed by bad For tins 
reason aviators are kept under constant medical supervision and if not 
ui perfect physical tune are not allowed to go up If below par the 
lowtred oxygen tension of high altitudes may lower their threshhold so 
that air sickness — the counterpart of seasickness — results 

Neptuno IS a great joker Ho makes the average citizen want to die 
of this awful complaint (seasickness) and then after a few dava his former 
willing victim may gaze complacently from tho poop or the bow at Ins 
ground and lofty tumbling and declare him a pretty good fellow after 
all ScasickiKss praetically never kills any one, generally speaking, it 
IS ftOod for diseased conditions, though it may stir up an old appendix 
or give gall stones an attack of the Wanderlust It may start hemorriiagc 
from or cause perforation of a duodenal ulcer 

What has happemd to the man who on the first day out on a voyage 
was the picture of impending dissolution, both mental and physical, and 
>et who on tbf sixth day can shake his fist at the sea and say “to morrow 
do thv wor»t for I have had to-day ? ’ Evidently some wonderful change 
has been brought about in this man and m our opinion that change 
consists in n better timing of those nervous impulses which have to do 
with the leflexes for coordination- This opinion is hi^od upon the follow 
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jng facta ( 1 ) aniunla uho e scmicHculnr canals lia\e been obliterated 
do not get seasick , ( 2 ) deaf mutes, wiio e stinicircular canals are poorly 
de%».loped, do not suffer from it, and ( 3 ) tbe snnptojns of seasickness 
mai be reproduced bi rapid rotation of the bodj which fact we may 
best explain as due to imperfect legistratiou of tJie pre siires of cndolimpb 
in the semicircular canals J II btocktr writiu^ on seasickness in 
llbutt's System, enumerates twehe theories as to the causation of this 
condition Doubtless each of these twthe has some influence in making 
tbo victim more miserable after samptoiiis start, but m our opinion the 
first and chief cause is that given above 

The change fJicn which has been brDUj,Jit about in a person who has 
found his sia meets Us best explanation m Enalds su^estion as 
to the function of the impulses from the semicircular canals namely that 
tlie stream of impulses having their origin there initiate the constant 
sfafe of reflex activity on which depends the tenm of the bodv muscula 
ture, visceral as well as skeletal This tonus according, to Howell mav 
varj in an adaptive wav m different muscles according to the strength 
of the stimuli coming from one or another of the canal ’ Evidently if 
these impulses are imperfectly assembled and registered the tonus will 
1 0 impiiffsct and faultv All tlio Dinaeulatiiri of the bodv voliiutnrv and 
iiivoluntarv, seems to share in the* faulty performance which occurs iii 
the seasick man and when this man has educated his semiciivukr canals 
to make the proper returns at the proper time the reflexes essential to 
proper touieitj return and he haa found himself on tho ship to go with 
her where she ^ocs and not resist, to bo a part of her structure so to 
vpeak rather than an tnaniniate mass of protoplasm to bo jostled at the 
caprice of tho sea 

If we Lava vtemed to belabor the aigumeut of this point it has been 
m order to outline a rational Course for the prevention and cuie of a 
very distressing complaint and to ihow the utter futility of drue,„mg the 
vast majority of those who from choice or iiccesaitv go down to the sea 
in sliips Fully 9 </ per cent of people may bv proptr bigirne and procau 
tions come to qualify as goed <1311010 that i , may learn to be comfortable 
and to be able to 'carry on under the onfiiwry wcatlif r conditions which 
prevail on tbo ocean To prepare a landidotc for a degree in ^eptunes 
School by administering brumids before starting on a voyage 13 about as 
logical as tryiug to learn Greek by reading an English tnnvlition of 
Ifonicr The passenger (let ns sav, a female passenger) under these 
circumstances goes on board not kitonins, what hci threshold is hut she 
may rest assured that it is lower than if ''he had rwt taken the bromiJs 
ket us say that tins passenger after departure gets seasick She is 
phvsically sound hut noting the weakness of her pulse and coldness of 
her extremities wo try digitalm Prettv soon, in addition to her other 
iiii«cru 5 wo have coiiforred an artificial heart block upon her When the 
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ahip readies its dostmation seven dajs later this lady is earned ashoro 
on a stretcher, and doesn’t get o\tr the effect of her doefore for a ^vecL 
Neptuno 13 hhincd when it should be ^Lsculnpius Thus wo find that 
most of tho drugs m tho pharmacopeia have been dcdircd “specifics” in 
seasickness. If tho patient can stand alouo and walk down tho gangplank 
at the other end of tho \o\age, tho drug is a “specific”, if sho Ins to he 
earned off, tho drug has failed 

Tho preparation of tho prospectno voyager should take the direction 
then not of lowering the capacity of tho cells and oigans of tho body to 
perform their function, but rather of bringing each and overj ono of 
them to the highest point of functioiul capacity Every phjaiciau whoso 
duties connect him with ships and ocean passenger traffic should road the 
excellent article h^ Professor C AI Belli of tlio Bo}aI Italian Navj on 
“Personal Iljgieuo of Aviators” Wiilo tho paper is written for pcopio 
who go up in airships, it applies in almost ucry detail to passengers on 
ocean going vessels 

£\cr^ one whoso profession or whoso pleasure takes him to sea should 
have an anibitiou to become a good sailor Just as it is desirable and 
healthful for cicry one to ham bow to swim, so it is desirable and health 
ful for c^cry ono to loam tho knack of being a good sailor Tho acquiai 
tion of this accomplishoicnt is, like Icamiiig to sw’im, oftentimes quite on 
ordeal, but it is ucitlicr logical nor good therapy to depress oursches with 
alcohol or morphm or bromids when wo arc preparing for the swimming 
ordeal The sumo applies to the sailoring ordeal A clear head, a clean 
gastro intestinal tract and a few words of encouragement and advico aro 
the Items tho prospectivo pa«8engtr should get from tho ph}8ician Hoder 
ation in all things as a hahit of life, but, if not that, then for at least a 
week before sailing will accomplish tho first item This clearness of 
head will be helped by tho accomplishment of tho second item, namelj, 
tho cleansing of tho gastro-intcstmal tract, and tho keeping of it m actne 
functioning condition until and after tho candidate has found his «ea 
legs To this end, a mild laxative should bo taken c ich evening at bedtime 
for about a week before sailing An ideal coinbmation for this purpose 
is tho pill containing alom % gr (13 mg ) , extract of belladonna, Ys 
gr (8 mg ) , stiychnm, tho pure alkaloid, 1/20 gr (3 mg ) , and ipecac, 
Yq gr (11 mg ) m each pill Host of tho pharmaceutical companies put 
up combinations of tins composition, aud fhej aro excellent A bottle of 
these pilla should bo earned in one’s haiidlWo, and one taken each night 
on retmng when there is any lendeucj to costivencss The small amount 
of ipecac in this pill is not nausonnt m its effect but stimulant, and aids 
tho other constituents two of which (tho strychnin and belladonna) figure 
in many of tho specifics for seasn^ess Pheiiolphfhaloin, or phenol 
phtbalem agar, or the salines, or a course of calomel and soda followed 
by a seidlitz powder, any of these may be used to adv outage The first 
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mentioned pill, however, we have found bo satisfactory and so easily 
transportable that we prefer it Whatever laxatno is used the passenger 
should tale a colonic irrigation shortly before embarkation and should 
go on board huiigrj Eiery passenger, who has not made a previous 
voyage and who, therefore, doesnt known wliat his lestibular per 
formance will be, should provide hmi'iclf in addition to the bottle of 
pills, with a soft rubber bulbed svringe for taking an enema He should 
not pa-S anj dav without a fne movement of the bowels even if resort 
must be had to the enema He should let nothing interfere with regular 
habits of going to the toilet bathing and tho proper care of the teeth, 
nostrils, and eves 

Passengers are not long m leammg that the fiace of least motion is 
amidships, that the recumbent position is (for squcamishness) the most 
comfortable, that the open air of the deck is much better than the state- 
room, and that, on tho weather side, he avoids disagreeable odors Each 
of these should bo taken advantage of if one is at all uncomfortable The 
tendency to recline in one s stateroom should bo discouraged, and all of 
the open air esercise (games etc ) that ono can take will be found to 
be a help towards forgetting about the ships movements If the nausea 
18 too great, it will be found a great relief to dnnk a glass or two of tepid 
water, tickle the pbarvnx with the index 6 ngcr and wa<h the stomach 
out m this way ^^hen much mucus and saliva have been swallowed, this 
simple procedure will enable the patient (0 take a new bold on life It is 
oftentimes succes«ful too, when there has been coneideraWe vomiting 
which is kept going b} bite regurgitated into the stomach 

After this washing out of the stomach if the patient will lio down for 
a time in a quiet part of tho ship and then take some hot broth or a little 
tea and toast, it will be found that from this moment ho will begin to 
recover from hia incapacity to walk around and enjoy life It would seem 
to be a mistake to crowd tho food aa a weighted stomach jostles more than 
an empty one and who knovss hnt that the vomiting is nature s effort to 
throw off all handicaps to a sorely embarrassed nervous svstemt There 
13 no danger of tho patients d^ing of starvation, for even on the longest 
vojages it IS seldom that a run longer than ten dajs is made without a 
respite The condition is usually recovered from within fivo to six dajs, 
and once recovered from seasickne^ doesnt trouhlo the individual again 
except under unusual stress of weather or bodily depression 

In prolonged seasickness, the pbvsician should always satisfy himself 
that there is no mistake in the diagnosis Complications should be watched 
for Appendicitis, cholecystitis, gall-stone attacks kidney stone attacks, 
pneumonias etc , are proportionately aa common on the sea as on shore, 
lever and Icnkocy'osis are not aymptoma of seasickness and their presence 
should always put the medical attendant on his guard It is the part of 
wnsdom before going on a sea voyage to undergo a thorough medic^ over- 
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hauling, and if an) rcincdnblo surgical condition exists, which might bo 
lighted up b) seasickness, it should be attended to before making the 
\o\ago Except m conditions such ns those just mentioned, scasickne s 
seems to do no damage Sea ao^ages ire not contra indicated m diseases 
of the heart, kidneja, or blood aes^tls 

As has been siid pro\ioua]\, the death rate from seasickness is niL 
The following table shows the iminbir of cises admitted to the sick list and 
the rate per thousand for the jears 1917 to l')2l, mclusiie, in the 
U S Na\y 


Case Incidence and Annual Rates p*-a 1000 for ^ALsEA Marina in the 
U S Naaa 1917 1J2I 
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Numb of C 

An 1 Rai* pe 1000 

1917 

91 

37 

1918 

*,09 

101 

1919 

3o2 

1 IS 

1920 

»0 j 

21 

1921 

44 

30 


It avjj] be seen from this how jnsjgniticjut is the damage amoUg a 
class of men who make a business of going to «ca 

Raroh does a nun haio to he suraejed from iho Naval Service on 
account of chronic «eaaickiie»s and these cases are gonerallj open to the 
suspicion of malingering 

Tor the extrtmeU rare indiaidual who is deathly sick all the while 
at sea the only thing to do is to treat the nausea along general lines and 
advise agiiiiit sea Tova^cs except when absolute]) nctc«sar\ Of the 
stdativcN coeain, morpliiii, or the hronuds in the order mentioned are 
best The general principles laid down above combined with careful 
dieting appl) al <!0 to these rare eases 

Profc&sor Robin s fonnuli for use m vomiting nia'^ be tned m these 
extreme casc<i It coiisista of picrotoxin, 1 gr (oO m^, ) with enough 
alcohol to dissolve it, atropin sulphate, % gr (10 mg ) , extract of ergot 
(purified) (Boiijcans crgotiii) 15 gr (1 gui ) , and 3 drun» (12 gni ) 
of cherry laurel water 5 drops to lx taken m a littlo water ten nmuifes 
before the meal 

E A Lemon has found that packing both extenial auditor) canals 
tightly With piuze so as to cause a sense of prcssuio aguust the drums 
Avill relieve seasicknc’s That this was the reason for alleviation of 
s)mptonis in his cases is shown bj the fact that removal of the gauze 
caused a return of symptoms 

P Cazamian explains the hvpcrttnsion which he finds exists m the 
earl) stage of seasickness by overproduction of cpinephrui, and the 
lowered blood pressure of the latter stage to its exhaustion He would, 
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therefore, ^ve atropin <»nlph‘ite jn dosea Tajiginj, from 1/CO to 1/30 gr 
(1 to 2 mg) lij podcriiucallj in the hvpcrtpmtplirui stage of the com 
plaint, and m the second stage, epmephnn bj mouth, 1/10 gr (b mg) 
in three do'»es at half hour interval 

Lewis iisher, m an txcellent article ou aeaoickucss offers some good 
su^stious as to prevention and cure One of these is that those who 
contemplate inakiUg, io^ag,e have their vestibular threshold appraised 
This could he done m the gintral medical overhauling, spoken of above 
Fishers further siig^estiou that the Baranv ehair be utilized to bring 
up ones tliixshold la not so appeabUp, It would stem best to allow the 
ship to initiate and complete thu iinmuuiziii„ process When the im 
luuuitv begins to coino tho victim ,„efs tlic mental pick up which a disap- 
pjinted suitor ezpencnccs -when Im girl ttUv him that bv^jOnes will be 
allowed to be bv^ones and reinstates him One cannot gam in affection 
for ‘all that dolphmed deep vvIkk flu hips swing’ b\ tumm^ v lolcntlv 
on a ixvohiug chair Tho na»«<a thus prxliiccd hna none of the com 
pensatorj advantages which one ,^ets from the sea. 
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There can be no doubt (hat the method of production of car sickness 
IS identical with that of stasickness that is to sav its origin is vestibulai 
The sjmptoms are similar but leas in degree than is the case with seasick 
ness Dizziness malaise pallor headache constipation and at times 
romiting make up the pictuir Cnwked railroad kds and poor engine 
dnvers make for increased incidence of car sickness The reclining posi 
tion facing tho head of the tram and nUid ventilation of the compartment 
tend to lessen it ks regards its prevention and cure the procedures out 
Imtd under seasickness applv here k freelv actin^ colon which is kept 
actin„ bj mild laxatives while on the joumcv analgesics and smelling 
salts to allay the headaches and a limited but appealing diet arc the indica 
tions "Much discomfort can be avoided on >,oiug aboard of a tram bv a 
formal orientation of oneself It la often the case that a car sick passenger 
deesnt realize which is the head and wbicli the rear of the tram nor 
whethoi he is nJiiij, backwards or forwards k thorough orientation 
of oneself immediately upon pOing aboard of a tram and a size up of the 
general direction in which the train la moviu^, will do much to prevent 
ear sickness For loug jonnitja on trains ones habits are much inter 
feicd with Cl iinjad sleeping ijavrteia make for imperfect sleep lacK of 
a general morning bath limited toilet facilities cramped eating quarters 
all tend to make one feel below par Extra effort should thciefore he 
made to cam out ones dailv routine as fiillv as is compatible wnth tho 
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hauling, and if nnj remediablo suigicil condition exists, uhich might bo 
lighted up seasickness, it should bo attended to before making the 
loaage Except in conditions such ns those just mentioned, seisicknc s 
seems to do no damage Sea aojages arc not contra indicated m diseases 
of the heart, kidneys, or blood a€?s els 

As has been said prcviousU, the death rate from seasickness is nil 
The following table shows the iiiimber of eases admitted to the sick list and 
tlio rate jkt thousand for the jears 1917 to lOJl, uiclusive, iii the 
U S Navy 


Case Incidence A^D Annual Rates rra I 000 for Nalsc.a Marina in the 
U b Kaw 1917 1921 
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It avil] be seen from this how insigiiiiicant is the damage among a 
class of men aAho make a business of ^oiiig to sea 

Rarch does a man ha\c to be suncyed from the Naval Setneo on 
account of chronic AcaAickntAA and those cases aro generally open to tho 
suspicion of malmgcring 

Tor the oxtrtnieh rare individual who is deathly sick all tho 'tfhila 
at sea tin only thiiij, to do is to treat the nausea along general lines and 
advise against sei vovages except when absolutolv necessary Of the 
sedatives, cocain, morphiii, or tho bromida in tho order mentioned are 
best The general principles laid down above combined with careful 
dieting applv al«o to these rare cases 

Professor Robin s formula for use iii vomiting may be trieil m these 
extreme cases It consists of picrotoxiii, 1 gr (jO mg) with enough 
alcohol to dissolve it, atropm sulphate, % gr (10 mg ) , extract of ergot 
(purified) (Bonjian’s ergotin) 15 t,r (1 gm ) , and 3 drams (12 gm ) 
of cherry laurel viater, 5 drops to bo taken in a little wafer fen nunnfes 
before the meal 

E A Lemon has found that padting both external auditory canals 
tightly with gauze so as to cause a sense of prossuro agaiii«t the drums 
will relieve seasickness That this was the reason for alleviation of 
symptoms m his cases is sliown byr the fact that removal of the gau^e 
caused a return of symptoms 

P Cazamiaii explains the hypertension which ho finds exists m the 
earlv sta^e of seasickness bv overproduction of epinephnii and the 
lowered blood pressure of the latter stage to its exhaustion He would, 
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therefore, give atropin sulphate m do''e3 ranj,ing from 1/60 to 1/30 gr 
(1 to 2 iBj, ) b}podennictn> m the h%perepinephriu stage of the com 
plamt, and, m the second stage epmephnn bj mouth, 1/10 gr (6 mg ) 
in thrco dasts at half hour lutenals 

Lewis Fi'iher, lu an excellent article on scisickncss, offers some good 
suggestions as to prevention and cuie One of these is that those who 
contemplate making \ota 5 ^e ha^e their \cstibalar thieshold appiaiscd 
This could lie done in the general medical overhauling spoktn of above 
Fishers further siip^jcation that the Baran\ chair be utilized to bring 
up ones tliiishold is not so appealing It w uld stem best to allow the 
ship to initiate and complete the unmuiiizing piocess ^\heu the im 
mumt' begins to come tho MCtim gets the mental pick up which a disap- 
pointed suitor experiences when his ^irl tells him that bNgones will be 
allowed to be bigonts, and reinstates him One cannot gain an aJfection 
for all that dolphincd deep where the ships swing" hi timiiiig Molcnth 
ID a reiohiiig chair The nausea thus preduced has none of the com 
pen«atorj advantages which one gets ftom the sea. 
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There cad be no doubt that the method of production of car sickness 
IS identical with that of «ea8KkiicS’< that is to sav it« ongin is veatibulai 
The sjmptoms arc similar hut less in degree than is the case with seasick 
ness Dizziness malaise pallor headache constipation and at times 
vomiting make up the picture Crooked railroad beds and poor engine 
dnvtrs make for increased incidence of ear sieknes* The reclining posi 
tion facuij, the Lead of the tram and good ventilation of the compartment 
tend to lessen it Vs regards its prevention and cure the procedures out 
lined under seasickness applv here V freetv acting colon which is kept 
aftiiig bj mild laxatives while on the jonnicv analgc'ucs and «melhng 
salts to allaj the headaches and a limited but appealing diet are the indica 
tions "Much discomfort can be ivoided on going aboard of a train bv a 
formal orientation of ot eself It is often thecase that a car szck passenger 
doesnt realize which is the head and which the rear of the tram nor 
vchetlier he is riding backwards or forwards V thoi-oUp.lj orientation 
of oneself immediately upon gojOg aboard of a tram and a size np of the 
general direction in winch the tram is moving will do much to prevent 
car sickness For long journeys on trams ones habits are much inter 
fered with Ciampcd sleeping nuirters make for imperfect sleep lae»c of 
a general morning hath limited toilet facihtics, cramped eating quarters 
all tend to make one feel below par Extra effort should thciefore, he 
made to carry out one s daily routine as fully ns is compatible with tlio 
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limited facilities a\ailablc Tho loxatuc pill spoken of under seasickness 
will lie found a useful companion for those who mako long tram joumejs 
and oro inclined to costneucss 
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CHAPTER \LVin 

THE TREATiIEJ»T OF MODNTAIN SICKNESS 
Takdeli. Hendetso'c 

ifountem eieJ^nesa is a form of prolonged partial as|^jsia, la the 
Bease of oxygen <leficicnc\ without excess but rather with deficiency also, 
of carbon dioxid It is thus closely similar in its etiology to the effects of 
carbon monoxid asphyxia From the standpoint of therapy this similarity 
If aoteworfiy , fur the tnetse cffectito freatraent of the latter condittaa has 
reotnth been shown by Henderson and Haggard to consist of inhalation 
of oxygen (04 or 0^ per cent) with enough carbon dioxid (about 5 per 
cent) to stimulate the breathing which becomes depressed in profound 
asphyxia 

Tho mass of oxygen in unit \oluroe of air (a liter) decreases as we 
ascend from sea lc\ el where the barometer is 700 mm of mercury The 
pressure of the atmosphere falls about mm for each thousand feet 
of altitude up to 10 000 feet, aud ^mewbat le^ rapidly at higher levels 
The percentage composition of the air is constant at all altitudes with 
nearly 21 per cent of oxygen everywhere Thus the mass of oxygen m 
unit \olume, such for example as a breath of a volume of 500 c c. vanea 
in amount directly with the barometer 

This decreased mass of oxygen in each breath at great altitudes is 
m part compensated by the greater depth aud on exertion the greater fre- 
quency also in the breathing of persons acclimatized to altitude There 
18 also a slowly developing increase m the number of red corpuscles 
Mountain sickness uvually occurs however, in persona m whom these com 
peasations have not or not fully, developed 

The disorder vanes greatly in degree in different persons and vanes 
also according to tho suddenness and dotation of exposure to low oxygen 
I Thus balloonists and aviators in very rapid and lofty ascents exhibit symp 
toms of simple asphyxia including muscular incoordination disturbance 
of judgment, perverseness of temper of an alcoholic character complete 
failure in most cases to appreciate their own condition, and finally uncon 
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aciousnc'ss, soiuetiracs toovulsions if rauscul ir ^\ork is attempted In 
extreme cases dcifh occurs, particuhrl^ m balloonists 

Men of othonvise cipnl xigor \ar_y inomioiisl^ m tiicir resistance to 
low oxjgiii, some collapsing at 10,00r feet, otliers oiil} at or aboie 19,000 
or 20,00(1 feet In some eases, consciousness fails before the circulation, 
iiid tbe iiiiluiduul coiitiiiucs to sit stilllj upright, immobile and uncon 
scious, in others saucojK occurs first and the person collapses on flic floor 
Persons who ascend mountains on foot, and so ba\e tiino for some de- 
gree of acclimatization to dtaclop, sbou a picture xerj much like that of 
stasicknes'i but with inucit more niton*-!, hcadichc, which is usually 
frontal Iheso cfTects are not, liouocr, the immediate eiTect of the low 
owgeii at fho moment, for it fioqiieiith happens tliat the^ develop most 
leiitelv some Lours after the snmiiiit Ii is been rcacbe-d, while in other cases 
tbe illness develops sever il hours after return to low levels In all cases, 
however, tho dcficiencv of oxygen is the fundamental initial eau«c of the 
condition Ihe luadacho is probablv duo to edema of fho brain 

A third couditiQii which has now become iinporlaut is the air stalcucsa 
of aviators It results from accents da^ after daj for a few hours each 
Xo acclimatizition is thus aojuind But on (ho eontiar^ a eniiditioii cs 
soiitiallv liko tho ovcrtrainiiii, of nu athlete develops Best and cessation 
of tlviii^ aro generally sufhcicut is tnatineiit Xeurasthciua ami cardio- 
vascular weakness m such cases mav be handled along „encnil lines 

Iho prophylaxis of muuutain sickncdS consists in a verj gradual ascent, 
taking davs or weeks to attain an altitude of 10,000 fict, and onlv lucrcas 
mg the altitude above this level even more slowly Strong men may thus 
without appreciable mountain sickness develop an acclimatization enabling 
them to pcrfonii (he work of cliinbiiie, although ncees^arilj slowly if the 
oxygen supply is not to bo exceeded and collap'so induced, at more than 
20,000 feet Persons wifli cirdiac di^iorders or obesity 'ibonld bo exposed 
to altitudes over U 000 feet only verv slowly and cautiously, and should 
ngidh avoid aiiv exertion 

The more acute s>mptonj8 of mountain sickness can be treated oulv bv 
bringing tlic patient to a lower level or by administering oxvgen For the 
latter purpose tho gas imist be administered either b> means of a well 
fitting mask or through a tube, the cud of winch tho patieut holds m his 
mouth Alcohol even in small imounts exacerbates the symptoms of 
mountain sickness, and may induce them iii persons who otherwise would 
escape Ab'-olute rest in a leciimbent position and truisportatiou for those 
acutely affected aro highlv advisable Otherwise damage to (ho heart is 
liable to occur V sudden chill sometimes produces fainting in those who 
had not felt badiv before and the patient should therefore be kept com 
fortably warm H>pci-touic wlinq intravenoiWy, or even a saline eathar 
tic may relieve the headachi 

'pneumonia is the greatest danger for residents and visitors at great 
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aJtitticlcs auJ is almost always qiudJj fatal uulesa tLe patient ts immeJi 
atclj transported to a lower level O^gen therapj would probablj accom 
phsh the 8ime benefit, but foi this purpose a special chamber, or the 
continual use of an iiilialator with close fitting mask is necessary The 
administration of oxjj,cn as usually practiced by discharging the 
from a funnel near the patient’s face is too inefficient to bo of any appiC" 
ciable value at an altitude, or indeed eveu at sea level 
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sciousness, sometimes ^wth coQ\uIsions if miiscular work is attempted In 
extreme cases death occurs, particularly m balloonists 

Alen of otherwise equal aigoraary enormously in llieir resistance to 
low oMgen, some collapsing at 10,000 ftot, others only at or aboie 10,000 
or 20,000 feet In some case<i, cousciousiitss fails beforo tbe circulation, 
and tbe indiMdual continues to sit stiffly upright, immobile and uncon 
SC 10 U 8 , m others aancoix? occurs lirst and the person collapses on the floor 

Persons who ascend mountains on foot, and so haM> time for some de- 
gre-e of aeclim itization to dtaclop, show a picture aeiy much like that of 
M isickncss hut with much more intense headache, which is usuai!\ 
frontal These effects are not, however, the immediate effect of the low 
oxv^tu at the moment, for it frequeuth happens tiiat they develop mo t 
acutelv some hours iftor the summit has been rcaebt'd, wliilo m other cases 
the illness develops several hours after return to low levels In all cases, 
however, tho deficiencv of oxygen is the fundamental initial caiiBO of tbe 
condition The headache is prolwhh duo to cdciin of tho brain 

k third condition which has now become important is the air «talcncss 
of aviators It results from ascents day after day for a few hours cath 
No acclinutization is thus aojmrod But on the contrary a condition cs 
seutialh hko tho overtraining of an athlete develops Ilc«t and cessation 
of tlvinn arc gencrallv sufficient as tKalment Neurasthenia and cardio* 
V iBcuIar weakucas in «uch cases may be handled along general hues 

The pTophylaxi4 of mount mi si^ncss consists lu a very gradual ascent, 
taking davs or weeks to attain an altitude of 10,000 feet, and onlv incrcas 
ing the altitude above this level even more slowly Strong men may thus 
without apprctiablo mountain sickness develop an acclnnatization cnabhag 
them to perform tlic work of climbing although ncccseiarilv slowlv if the 
oxygen supply is not to he exceeded and coUap&o induced, at more than 
20,000 feet Persons with cardiac disorders or obesity should bo exposed 
to altitudes over G 000 feet onlv verv slowly and cautiously, and ‘should 
ngidlv avoid unv exertion 

Tlic more icute sMiiptoms of uiomitaiu sickness can be treated only by 
bringing the patient to a lower level or by adiniuisteriiio oxyj,tii For the 
latter purpose the gvs must be admvmstercd cither by means of a well 
fitting mask or through a tube the end of which the pitient holds m his 
mouth Alcohol even m small amounts cxaccibates the symptoms of 
mountain sickness, and may induce them in persons who othcrwi'se would 
escape Absolute rest in a recumbent position and transportation for those 
acutely affected arc highly advmWe Otherwiso damage to tlio heart is 
liable to occur k sudden chill sometimes produces fainting in those who 
had not felt badlv before, and the patient should therefore be kept com 
fortably w arm Hv pertome salmq intrav enously , or eren a s iline eathar 
tic, may rcliero tbe headache 

Pneumonia is the gieatest danger for residents and visitors at great 
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Tvas tlj«] jjistitntcJ, on mitoguiDns Taccjnc He was injected nt 

3-day iiiterrals Mith 100,000,000 killed meniugococci No further symp- 
toms developed and after one month the patient was permitted to go home 

Milder Form of Hydrocephalus — ^This form consists princip illv ot a 
moderate hydroceplialus Mith a mild persistent infection The hvdro- 
ceplialus should bo treated bj repeated regular tap witb simple removal 
of fluid daih or every other day or less often, depending upon the pressure 
symptoms Occasionally tap with removal of fluid will gue comfort and 
relief of all s^mptoms for a period of a week or longer a puncture at that 
time Will again vield similar results It is dangerous, however to allow 
the long intervals of a wick between the punctures, since tlicsi inses are 
apt to lapoe gradually into severe emaciation, increising stupor, palsies 
and finallv death Treatment should be more active and simple drmngc 
or injections made at shorter intervals 

Sepsis should be treated by occasional injection of serum The guides 
for repeating the do e are found cbicflv m the eh mgr of tin cercbrospuml 
fluid ^^ltll improvement there is a reduction in the nnmlx'r of meniii 
gococct, tlicir inclusion within the cells and fiiiaDv flimr totil disapimar 
once Frequent injections of «eruin arc not as well borne in this the 
chronic form of meningitis, and longer mterv ils of a few days must be 
allowed Ixtttccn the different doses 

^acclnc in this condition is viry helpful and will often casilv tike 
caro of the slight, persistent infection The general rules for administer 
ing the vaccine arc the same as explained for the severe form of chronic 
meningitis 

Posterior Basic Meningitis —This condition consists of the shutting 
off of the basal foramina, through which the fluid in the subarachnoid 
spact communicates with that m the ventricles The infection in the 
ventricles becomes localized and hydrocephalus becomes catreme The 
inflammation in the subarachnoid space becomes ncghgihlo so that vvhik 
at first a few cubic centimttera of infiitcd fluid may be obtained by lumbar 
puncture after a few davs himliar pimctiire cither results in a drv tap or 
yields only a few drops of sterile fluid Occasionally the condition occurs 
during the acute stage of meningitis most often, however, it occurs latt 
in the disease either during the chronic stage or during the apparent con 
valeseence from the acute stage of meningitis Pressure symptoms arc 
most evere and form the striking feature of the climtal picture septic 
symptoms are relatively insignificant At first the fluid encapsulated 
within the ventricles is infected and contains manv meningxocci This 
condition may persist to the very end Most often, however, after a few 
V ^ ^’^id within the ventneles becomes spontaneously sterile, though 

t 0 quantitv of fluid docs not dmunish The rapid reflccumulation of fluid 
as partly been evplained by the occasional thrombosis of the veins of 
«alen with the resulting hyperemia 
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scnim, but ^ctuc jutnspinal treatment had not been ndministored She 
presented all of the xiaiial signs of meningitis with pronounced hjdro- 
ccphaltts In addition ibe was markedij cmncialed, aorj Btnporoiis and 
appeared to be blind DaiH l«mbar punctHre \Mth removal of cercLro- 
spiml fluid, followed the injection of senim, was performed for the 
next 7 dTV3 There was tomporor^ impro%cTOOiit after the first few 
treatments, the patient bceime more eonsciotis, and appeared to see 
After 1 week howeior, she lap<H.d into her former state Treitmont 
ms now administered e\erv other dav, then c^c^y third daj Il^dro* 
ceph-ilus was pronounced and tlic flmd remained persistently tnrbid with 
cxtnccIJnhr and iJitncilhdor meningococci in great mimbers She was 
iMd'.ntly suffering from the atxerc form of chronic epidemic meningitis 
Vftcr 10 da%s of this treitmciit meningococcus nutogcnoiis vaccine wts 
made and tre'itmint begim at hrst with 50,000 000 killed orgxmsms, 
hter with largir doses until 1,500,000,000 killed meningococci were 
injected eicr\ 5 di's The patiint lingered for 1 nioiitli and fiitallj died 
Ctst 0 — Sian aged S'", admitted to the hospital 1 week after his 
illness He had had 1 dose of etnim injected mtraspinally on the fourth 
day of his ilhitss with no suhscqncnt treatment The diagnosis was cn 
dently that of a moderately severe ease of epidemic meningitis Ho was 
nctitely trtated, bein,, injcttcd daih for 4 consecutne d’i\8 with a sustablo 
do**!, of antimenin^itis scrum The cenbrospmal fluid clnred tip inttk 
edit, though t few txfractlhilar roenuigococci persisted and a moderattlj 
sotere hydroctplnlns contiimcd JIc v^ss giicn 2 more do«e3 of strum 
at 48 hour inUnala and then appareiitU seemed to lo well on the rotd 
to reaovert All bacteria had evidently disippetrcd, though a moderate 
hydrocephalus persisted He contunicil well for 4 dnys, no treatment 
being given during this period He then suddenly licgin to complftin of 
severe headache he vomited ond his tempenture shot up to 102° F 
Ills gencrxl condition, Iwnvcvcr was good, the neck only slightlv rigid, 
the Ivernig slight 3fjoewen Lonever, nas marked I umb ir ptmcfnrt. 
yielded an almost clear fluid under very high pressure Sixty cc were 
removed Twentv cc of serum were injected An oxanmntion of the 
cerebrospinal fluid showed a few cxtraccHuJir meningococci in smear 
but no growth in <xiJfiiPc After this treatment there was a prompt 
response and the patient continued vveTl for o week when once more 
a similar group of svmptoms appeared Again lumbar puncture was per 
formed Tins time 100 cc of clear cerebrospinal fluid was reinovtd 
and 15 ec of scrum later injected The exainmation of the sediment 
demonstrated a few clumped bodies which looked very much hkc clumped 
meningococci Culture was stenlc 

Wo were evidently dealing therefore, with a mild case of chronic 
meningitis of which the chronic hydrocephalic symptoms predominated 
and with it a mild, persistent infection continued Vneeme treatment 
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\ras thfu instituted, using fin autogenous raceme lie was injected it 
Snlaj intenals witli 100,000,000 killed meningococci No furtlier symp- 
toms developed and after one month the p ititiit was permitted to fco home 
Milder Form of Hydrocephalus — ^This form eonsists priucipiUj of a 
moderate IndrcKoplnUis with n mild pcrbistent infection The hvdro- 
cipliilus should be treated hs repeated regular tip with simple removal 
of fluid daiK or even other day or loss often, depending upon the pressure 
srmptoms Occasionally tap with removal of fluid will j,i\t comfort and 
relief of all sj mptoms for a period of a week or longer , a puncture at that 
time will again Yield similar results It is dangerous, however, to allow 
the long intervals of a week between the punctures, since tlmsc eases ire 
apt to lapse feraduallj into severe cmicmtion, increasing stupor palsies, 
and finall} death Treatment should he more active ind simple dninigc 
or injections made at shorter intervals 

*'cpsi8 should he trcited bv oocisioml injection of scnim The Kiudcs 
for repeating the dost are found chicflj lu the change of the cerebrospinal 
fluid "With improvement there is a reduction in the number of mciiin 
gococci their inclusion witbm the cells and iinillv tlieir total distppcar 
aneo Frequent injections of erum arc not as well borne in this the 
chronic form of meningitis, and longer interv ils of a few davs must be 
allowed betwcpn the different doses 

\occine in tins londition is virj helpful ind will often easily take 
care of the slight persistent infection The general rules for administer 
ing the vaccine arc the same as explained for the severe form of chronic 
meningitis 

Posterior Basic Meningitis — ^This condition consists of the shutting 
off of the basal foramina through which the fluid m the subarachnoid 
space communicates with that m the ventricles The infection in the 
ventricles becomes localized and hjdtwcphalus becomes extreme The 
inflammation in tbe subarachnoid spare becorao negligible so that while 
at first a few i ubio centimeters of infected fluid may bo obtained bv lumbar 
puncture after a few davs liimbir puncture cither results iii a drj tap or 
yields only a few drops of sterile fluid Occasionilly the condition occurs 
during the acute stage of meningitis, most often however, it occurs late 
in the disease either diirinj, the chronic stigc or during the appirent con 
valeacincc from the acute stage of meningitis Pressure symptoms are 
most severe and form the striking feature of the clinical picture septic 
symptoms are relatively insignificant At first the fluid encapsulated 
within the ventricles is infected and contains miny meningococci This 
eoniluion miy persist to the very end Most often however after a few 
days tbe fluid witlun the ventricles becomes spontaneously sterile thou,.!) 
tbe quantitv of fluid docs not diminish The rapid reaccumulation of fluid 
has partly been explained by the occasional thrombosis of tbe veins of 
Galen with the resulting hvpcremu 



